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The following information is a brief summary of the findings and recommendations that are presented in 
detail in the report for this project and is solely for the purpose of overview.  The report should be read in its 
entirety prior to implementation of the design and construction recommendations for this project.  The 
Executive Summary omits many details, any of which could be crucial to the proper implementation of the 
recommendations, and the information contained in the Executive Summary should not be used for design 
and construction of this project. 
 
GENERAL INFORMATION 
Plans are being developed by American Structurepoint, Inc. for the construction of a new section of Interstate 
69 in Gibson and Warrick Counties, Indiana.  The proposed project will begin at Station 1502+42 Line “A”, 
which is at the existing interchange of Interstate 64 and Interstate 164, and will end at Station 1593+65 Line 
“A”, which is just north of State Road 68.  The project will also include the realignment of approximately 
2,900 ft of State Road 57 and 2,470 ft of Nobles Chapel Road and the construction of ramps from Interstate 
69 to and from Interstate 64 and State Road 68.  A two-span bridge will be constructed to carry the new 
alignment of Nobles Chapel Road over Interstate 69 and a new three-span bridge will be constructed to carry 
State Road 68 over Interstate 69.  Mechanically stabilized earth walls will be used to provide grade 
separation at the end bents of the Nobles Chapel Road Bridge over Interstate 69.  Three three-sided, pre-cast 
concrete culvert structures will be installed for stream crossings (two for the mainline of Interstate 69 and 
one for the ramp from northbound Interstate 69 to State Road 68).  Pre-cast concrete culverts will also be 
constructed for stream crossings for the westbound Interstate 64 ramp to northbound Interstate 69 and for the 
on-ramp from State Road 68 to southbound Interstate 69. 
 
PROPOSED BRIDGE STRUCTURES  
Considering the project characteristics and the subsurface conditions encountered in the test borings that 
were drilled at the proposed bridge locations, it is recommended that deep foundations (steel H-piles) be used 
to support the proposed end bents for Bridge Structure No. 1 (Nobles Chapel Road over Interstate 69).  
Alternatively, since the leveling pad for the MSE walls for the end bents for this structure will be at or below 
El 442, it may be desirable to support the end bents of this bridge on spread footings that bear on competent 
bedrock.  It is recommended that deep foundations (steel H-piles) be used to support the proposed end bents 
and interior piers for Bridge Structure No. 4 (State Road 68 over Interstate 69).  Recommendations for use in 
design of 70 ton and 100 ton piles as well as spread footings have been developed and are included in the 
associated bridge sections. 
 
PROPOSED PRE-CAST, THREE-SIDED CONCRETE CULVERT STRUCTURES 
Five stream crossing structures are currently planned to be pre-cast, three-sided, reinforced concrete culverts. 
 Specific design recommendations for spread footings bearing on bedrock and in the natural cohesive soils 
are presented in the associated sections. 
 



PROPOSED RETAINING WALLS 
There are two locations where mechanically stabilized earth (MSE) retaining walls are proposed for this 
project, one for each bridge abutment of Bridge Structure No. 1 (Nobles Chapel Road over Interstate 69).  It 
is assumed that the MSE walls will bear at or below about El 442.  The MSE wall will vary in height from 
about 42 ft at Bent No. 1 to about 32 ft at Bent No. 3.  It will be necessary to undercut all soils to expose 
competent bedrock beneath the entire MSE wall section at both end bent locations of Structure No. 1.  Our 
calculations indicate that an allowable bearing pressure of 7,000 lbs/sq.ft (based on a factor of safety of 2.5 
for static conditions) can be used for the design of the MSE walls that are planned at the end bents for Bridge 
Structure No. 1 provided that the MSE walls bear directly on competent bedrock, or on structure backfill or 
lean concrete that is placed on competent bedrock.  Based upon our calculations, it will be necessary to use a 
reinforcement length that is at least 0.7 times the height of the wall (i.e., L/H = 0.7).   
 
EMBANKMENTS 
The project is currently designed with cut slopes and conventional earth embankments with sideslopes that 
are 3 (horizontal) to 1 (vertical), or flatter.  The proposed embankment cross-sections at Station 244+50 Line 
“D”, Station 248+00 Line “D”, Station 17+00 Ramp “C” and Station 20+00 Ramp “D” were analyzed to 
determined the estimated factors of safety relative to slope stability for end-of-construction, long-term and 
earthquake conditions.  Based upon the results of the slope stability analyses performed, it is recommended 
that the sideslopes of the new embankments be 3 (horizontal) to 1 (vertical), or flatter.  However, due to a 
zone of very soft clay in conjunction with the proposed embankment height between about Station 241+00 to 
244+75 on Line D (i.e., the west approach embankment for the State Road 68 bridge over Interstate 69), 
special measures will be required to modify or improve the subgrade soils in this zone in order to assure 
suitable factors of safety relative to global stability and also to limit and accelerate settlement of the 
embankment.  Based on settlement calculations for the cross-section near Station 244+30, approximately 11 
in. of settlement would be expected to occur due to the weight of the embankment fill, if modification of the 
foundation soils was not performed.  It is our opinion, based on the properties of the soils underlying the 
proposed embankment, that rammed aggregate piers (such as “Geopiers” or “Vibro Piers”, or equivalent 
systems) should be installed to modify and improve the natural soils so that suitable factors of safety relative 
to slope stability are assured and that settlement is limited.   
 
HIGH MAST LIGHT RECOMMENDATIONS 
Lateral foundation analyses were performed using the computer program LPILE Plus 3.0 for selected 
representative high mast light tower locations based on the INDOT standard high mast light drilled shaft 
foundation.  The analyses indicate that all of the proposed high mast lights can be supported on the INDOT 
standard foundation, except for the towers designated herein as TL-20 and TL-21, which our analyses 
indicate should extend to bear on bedrock at depths of 25 ft and 35 ft, respectively.  The analyses indicate 
that the lateral deflection at the top of the drilled shaft foundations will not exceed about 1 in. under the 
assumed loading conditions. 
 
ROADWAY RECOMMENDATIONS 
Based on the general consistency of the soils that were encountered in the test borings and our experience on 
other projects with similar soil conditions, it is anticipated that significant subgrade problems may be 
encountered in much of the pavement areas that are in cut or at-grade sections.  It is suggested that an 
undistributed quantity of chemical modification be included in the contract to be used where determined to 
be necessary to provide a suitable foundation for the pavement.  Based upon the soil types that were 
encountered in the test borings, the currently planned cross-sections and the expected schedule for this 
project, it is possible that approximately 75 percent of the subgrade could require chemical modification. 
 



It is recommended that Type IA Subgrade Treatment in accordance with INDOT Standard Specifications 
Section 207.04 be used for the Interstate 69 mainline and ramps, State Road 68 and State Road 57 pavement 
subgrade in conjunction with a resilient modulus value of 6,000 lbs/sq.in.  It is recommended that Type III 
Subgrade Treatment be used for the realignment of Nobles Chapel Road, Old Nobles Chapel Road, Old State 
Road 57 and the local access road in conjunction with a resilient modulus value of 3,300 lbs/sq.in.   
 
Adequate drainage should be provided at the site to minimize any increase in moisture content of the 
subgrade soils. Adequate drainage should be provided at the site with outlets at regular intervals to minimize 
any increase in moisture content of the subgrade soils.  Subsurface drains are recommended for this project. 
Filter fabric will be needed due to the silty nature of the subgrade soils.  The drainage ditches should be cut 
prior to any other construction work beginning on this project.  This will help to reduce the moisture within 
the subgrade soils, which are inherently wet.   
 
 
 
Report Prepared By:       Report Reviewed By: 
Shawn M. Marcum, P.E.      Thomas J. Struewing, P.E. 
Project Engineer       Principal Engineer 
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1.0   INTRODUCTION 

 

This report presents the results of our geotechnical engineering investigation for the 

proposed roadway and bridge construction for a new section of Interstate 69 from Interstate 

64 to State Road 68 in Gibson and Warrick Counties, Indiana (see Figure 1 in Appendix A). 

The proposed roadway alignment is shown on the Vicinity Map (see Figure 2 in Appendix 

A). 

 

This investigation was performed to characterize and evaluate the suitability of the soils 

beneath the project site surface and to develop recommendations relative to pavement 

design, roadway subgrade treatment, support of the proposed fill sections and bridge 

foundations.  The investigation consisted of an exploratory drilling and sampling program, 

laboratory testing of soil samples obtained from the test boring locations, engineering 

analyses and preparation of this report. 

 

Our professional services have been performed, our findings obtained and our 

recommendations prepared in accordance with generally accepted geotechnical engineering 

principles and practices.  This warranty is in lieu of all other warranties either express or 

implied.  This company is not responsible for the independent conclusions, opinions or 

recommendations made by others based on the field exploration and laboratory test data 

presented in this report. 

ATC Associates Inc. 
Page 1 
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2.0   PROJECT DESCRIPTION 

 
Plans are being developed by American Structurepoint, Inc. for the construction of a new 

section of Interstate 69 in Gibson and Warrick Counties, Indiana.  The proposed project 

will begin at Station 1502+42 Line “A”, which is at the existing interchange of Interstate 

64 and Interstate 164, and will end at Station 1593+65 Line “A”, which is just north of 

State Road 68.  The project will also include the realignment of approximately 2,900 ft of 

State Road 57 and 2,470 ft of Nobles Chapel Road and the construction of ramps from 

Interstate 69 to and from Interstate 64 and State Road 68.  A two-span bridge will be 

constructed to carry the new alignment of Nobles Chapel Road over Interstate 69 and a 

new three-span bridge will be constructed to carry State Road 68 over Interstate 69.  

Mechanically stabilized earth walls will be used to provide grade separation at the end 

bents of the Nobles Chapel Road Bridge over Interstate 69.  Three three-sided, pre-cast 

concrete culvert structures will be installed for stream crossings (two for the mainline of 

Interstate 69 and one for the ramp from northbound Interstate 69 to State Road 68).  Pre-

cast concrete culverts will also be constructed for stream crossings for the westbound 

Interstate 64 ramp to northbound Interstate 69 and for the on-ramp from State Road 68 to 

southbound Interstate 69. 
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The following tables summarize the proposed roadway sections and the proposed bridge 

structures as currently planned: 

 

SUMMMARY OF ROADWAY SEGMENTS 

Roadway Line Begin Station End Station Length, ft 

Interstate 69 A 1502+42 1593+65 9,123 

State Road 68 D 230+70 262+60 3,190 

State Road 57 PR-C 88+16 117+00 2,884 

Old State Road 57 S-2-C 44+34 50+00 566 

Nobles Chapel Road S-2-A-PR 19+67 45+32 2,565 

Old Nobles Chapel Road T-1-A 19+66 23+00 334 
Ramp -  Interstate 64 
Westbound to Interstate 
69 Northbound 

A-1 10+00 25+86 1,586 

Ramp - Interstate 69 
Southbound to Interstate 
64 Westbound 

B-1 14+00 29+45 1,545 

Local Access Road off of 
State Road 68 LSR3 1+75 10+89 914 

Ramp - State Road 68 to 
Interstate 69 Northbound Ramp A 1+12 19+76 1,864 

Ramp - Interstate 69 
Northbound to State Road 
68 

Ramp B 5+01 22+11 1,710 

Ramp - State Road 68 to 
Interstate 69 Southbound Ramp C 1+12 19+92 1,880 

Ramp - Interstate 69 
Southbound to State Road 
68 

Ramp D 5+00 22+41 1,741 
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SUMMMARY OF BRIDGE STRUCTURES 

Structure No. Roadway Location Type of Structure 

1 Nobles Chapel Road Station 37+63 
Line S-2-A-PR Two-Span Bridge 

2 Interstate 69 Station 1561+83 
Line A 

Three-sided pre-cast 
concrete culvert 

3 Interstate 69 Station 1590+11 
Line A 

Three-sided pre-cast 
concrete culvert 

4 State Road 68 Station 246+64 
Line D Three-span bridge 

5 
Ramp - Interstate 69 
Northbound to State 

Road 68 

Station 16+45 
Ramp B 

Three-sided pre-cast 
concrete culvert 

 

 

Most of the mainline Interstate 69 alignment will require moderate cuts, generally less 

than about 15 ft deep, or is near the existing grade.  There will be some fill areas where 

the embankments will generally be less than about 8 ft high, except north of about Station 

1594+00 Line “A” (just north of State Road 68), which will require up to about 12 ft of 

fill.  Fill heights of about 15 ft, 17 ft, 10 ft and 27 ft will be needed for Ramp A, Ramp B, 

Ramp C and Ramp D, respectively.  Ramp B will also require a 17 ft cut and Ramp C 

will require cuts as deep as 15 ft.  The approach embankments for the Nobles Chapel 

Road Bridge and the State Road 68 Bridge will be as high as about 24 ft and 27 ft, 

respectively. 
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3.0   PURPOSE AND SCOPE OF WORK 

 

The purpose of this study was to determine the general subsurface conditions and 

characteristics of the proposed roadway alignment by drilling test borings and to evaluate 

these with respect to roadway construction and bridge structure support for the proposed 

project.  In addition, the site has been evaluated with respect to potential construction 

problems and recommendations are included that address matters of earthwork and quality 

control during construction. 

 

3.1 Field Investigation 

The subsurface conditions for the proposed roadway and bridge construction for Interstate 69 

project were investigated by ATC Associates Inc. (ATC) during the period of January 3, 

2007 to January 25, 2007.  Drilling was performed with all-terrain-vehicle and truck 

mounted drilling equipment using hollow-stem augers to advance the boreholes.  Where 

split-spoon samples were taken, they were obtained by using standard penetration test (SPT) 

procedures (American Association of State Highway and Transportation Officials - 

AASHTO T 206), generally at 2.5 ft and 5.0 ft intervals at the locations indicated on the Test 

Boring Logs.  The bedrock beneath the overburden soil was cored to depths of 5.0 to 13.7 ft 

below the auger refusal depths in selected borings and bedrock soundings were performed at 

the selected bridge locations. 

 

Subsequent to drilling activities and obtaining 24-hour water level measurements at selected 

locations, each test borehole was backfilled in accordance with the specifications set forth by 

the INDOT document “Exhibit C” and the INDOT “Aquifer Protection Guidelines”. 

 

The number, locations and depths of the borings were selected by ATC and most of the soil 

boring locations were staked in the field by Bernarndin Lochmueller & Associates, with the 

remaining boring locations staked by ATC.  Bernarndin Lochmueller & Associates provided 

the majority of the ground surface elevations at the staked boring locations and the 
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remaining ground surface elevations were estimated from roadway plans and cross-sections 

generated by American Structurepoint, Inc.  The borings were drilled at the locations noted 

on the Test Borings Logs in Appendix B. 

 

Logs of all borings, which show visual descriptions of all soil strata encountered using the 

AASHTO classification system, are included in Appendix B.  Sampling information and 

other pertinent field data and observations are also included on the boring logs.  In addition, 

a sheet defining the terms and symbols used on the logs and explaining the standard 

penetration test (SPT) procedure is provided immediately preceding the boring logs in 

Appendix B. 

 

3.2 Laboratory Investigation 

The disturbed soil samples were visually classified by an engineer.  The soils were classified 

in accordance with the AASHTO Soil Classification System and the visual classification 

verified or modified based upon the results of laboratory tests.  Final boring logs were 

subsequently prepared and are included in Appendix B.  Soil index property tests including 

natural moisture content (AASHTO T265), grain size distribution and analyses (AASHTO 

T88), Atterberg limit determinations (AASHTO T89 and T90), organic content tests 

(AASHTO T267) and soil pH (AASHTO T200) were performed on representative samples.  

A resilient modulus test (AASHTO T307) was performed on a representative bag sample.  

Unconfined compressive strength tests (AASHTO T208) were performed on representative 

split-spoon and Shelby tube samples and a consolidation test (AASHTO T216) was 

performed on representative Shelby tube sample.  The results of all laboratory tests are 

included on the boring logs in Appendix B and/or on respective plots or summary sheets in 

Appendix C and D. 
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4.0 GENERAL SITE CONDITIONS 

 
4.1 Regional and Site Geology 

The project site is located at the southern edge of the Indiana physiographic unit known 

as the Wabash Lowlands near the border of the Booneville Hills Section of the Indiana 

physiographic unit known as the Southern Hills and Lowlands Region.  The Wabash 

Lowlands is described as an area of broad terraced valleys and low till covered hills and 

the Booneville Hills unit is described as an area of bedrock hills of moderate relief.  

According to geologic mapping, the area is underlain by the lower part of the 

Mcleansboro Bedrock Group consisting of Pennsylvanian age shale, sandstone and 

limestone and it appears that the bedrock surface varies from about 0 ft to 50 ft below the 

existing ground surface.  The overburden deposits typically consist of silty clay loam, 

silty clay and silt. 

 

4.2 Subsurface Conditions 

The general subsurface conditions at the site were investigated by drilling eighty-five (85) 

test borings (sixty-one (61) roadway borings and twenty-four (24) structure borings) to 

depths ranging from 10.0 to 44.2 ft below the existing ground surface and drilling seven 

bedrock soundings.  The subsurface conditions disclosed by the field investigation are 

summarized in the following paragraphs.  Detailed descriptions of the subsurface conditions 

encountered in each test boring are presented on the Test Boring Logs in Appendix B.  It 

should be noted that the stratification lines shown on the soil boring logs represent 

approximate transitions between material types.  In-situ stratum changes could occur 

gradually or at slightly different depths and variations in the soil stratigraphy and ground 

water levels should be expected across this site.  The consistencies of the cohesive soils 

and the densities of the granular soils were estimated based on the results of the standard 

penetration test (ASTM D-1586). 
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The roadway borings drilled for this project (RB-1 through RB-61) typically encountered 

medium stiff to stiff silty clay loam, silty clay and silt overlying weathered shale and 

sandstone bedrock.  Softer zones were encountered throughout the site.  An area of very 

moist, very soft silt was encountered in Borings Nos. RB-57, RB-58, RB-59 and RB-60, 

which are located north of State Road 68 and extends to depths varying from about 3.5 ft 

to 6.0 ft below the existing ground surface.  Auger refusal was encountered on bedrock in 

about half of the borings and was encountered just below the ground surface in some 

borings and deeper than the termination depth of 30 ft in other borings. 

 

The structure borings drilled for this project encountered similar subsurface conditions as 

described above.  The bedrock surface in the structure test borings ranged from about 6.0 

ft to 38.5 ft below the existing ground surface.  The rock coring for the structures 

revealed weathered shale, sandstone and limestone bedrock below the overburden silty 

clay loam, silty clay and silt soils.  Rock Quality Designations (RQD) values were 

calculated based on the condition of the cored bedrock samples and ranged from about 16 

to 100 percent. 

 

4.3 Ground Water Conditions 

Ground water observations were made during drilling operations (by noting the depth of 

water on the drilling tools), in the open boreholes following withdrawal of the drilling 

augers and at 24 hours after the completion of drilling activities.  Free ground water was 

noted in sixty-three (63) of the eighty-five (85) test borings drilled for this project, 

however; it should be noted that the 24-hour water level readings in many of the borings 

were influenced due to the introduction of water to facilitate the rock coring procedures 

and the cave depth of the borehole.  Ground water was encountered as shallow as about 

1.0 ft and as deep as about 21.0 ft.  It appears that many of the 24-hour water level 

readings were affected by the wet weather conditions at the time of drilling. 
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It should be noted that short term ground water level readings are not necessarily a 

reliable indication of the ground water level and that fluctuations in the level of the 

ground water will occur due to variations in rainfall and other factors not evident at the 

time of our investigation.  Water level readings were made in the drill holes at the times 

and under the conditions stated on the boring logs in Appendix B. 

 

4.4 Seismic Consideration 

Based on INDOT Design Manual Section 60-3.06, the project site lies within an area 

where the Acceleration Coefficient (A) is 0.10. As per Section 3 of AASHTO LRFD 

Bridge Design Specifications, 3rd Edition, 2004 and the 2006 Interim Revisions, Table 

3.10.4-1, the seismic performance zone for an acceleration coefficient of 0.10 would be 

Seismic Zone 2. As per Section 3.10.5, it is our opinion that the subsurface materials 

encountered at the project site closely resemble Type I. 

 

5.0  DESIGN RECOMMENDATIONS 

 

The following bridge structure, roadway, earth embankment and retaining wall design 

recommendations have been developed on the basis of the previously described project 

characteristics (Section 2.0) and subsurface conditions (Section 4.0).  If there is any change 

in these project criteria, including changes in the roadway alignments and profile grades, 

changes in structure type and locations (including the bridge end bent locations) or changes 

in embankment configurations or changes in seismic considerations, a review should be 

made by this office.   

 

5.1 Bridge Structure Foundations  

Considering the project characteristics and the subsurface conditions encountered in the 

test borings that were drilled at the proposed bridge locations, it is recommended that 

deep foundations (steel H-piles) be used to support the proposed end bents for Bridge 

Structure No. 1 (Nobles Chapel Road over Interstate 69).  Alternatively, since the 
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leveling pad for the MSE walls for the end bents for this structure will be at or below El 

442, it may be desirable to support the end bents of this bridge on spread footings that 

bear on competent bedrock.  It appears that the bedrock surface is well above El 442 at 

the west end bent, however, it will likely be necessary to extend the footings well below 

El 442 (probably to El 430) at the east end bent location.   The interior pier for Bridge 

Structure No. 1 can be supported on either a spread footing bearing on shale bedrock or 

on steel H-piles.  It will likely be necessary to pre-core into the shale bedrock in order to 

attain the minimum 10 ft long piles as required for lateral stability since the shale 

bedrock will be relatively shallow below the proposed grade of the mainline Interstate 69 

alignment at this location.  It is recommended that deep foundations (steel H-piles) be 

used to support the proposed end bents and interior piers for Bridge Structure No. 4 

(State Road 68 over Interstate 69).  General bridge foundation recommendations that 

apply to both bridge structures are presented in the following paragraphs and specific 

design recommendations for the individual bridges are presented in the following report 

sections. 

 

Based on INDOT Design Manual Section 60-3.06, the project site lies within an area 

where the Acceleration Coefficient (A) is 0.10. As per Section 3 of AASHTO LRFD 

Bridge Design Specifications, 3rd Edition, 2004 and the 2006 Interim Revisions, Table 

3.10.4-1, the seismic performance zone for an acceleration coefficient of 0.10 would be 

Seismic Zone 2. As per Section 3.10.5, it is our opinion that the subsurface materials 

encountered at the project site closely resemble Type I. 

 

All driven piles for this project shall be spaced at least 6 ft apart, center-to-center.  It is 

recommended that a pile driver analyzer (PDA) in accordance with the INDOT Standard 

Specifications Section 701.06(c) be used to establish driving criteria and to verify pile 

capacities for the piles on this project.  The actual pile tip elevations must be determined 

based on an evaluation of the results of the PDA initial drive, the restrike analysis and the 

CAPWAP analyses.  Restrike of the piles should be done after 7 days.  A minimum of at 
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least two PDA tests should be performed for each bridge.  One PDA test should be done 

at one end bent and the other PDA test should be done at the farthest interior pier or the 

opposite end bent 

 

If the piles are driven prior to construction of the mechanically stabilized earth (MSE) 

retaining walls, it is important that the piles be protected from damage during 

construction of the MSE walls.  Pile sleeves are required when piles are located inside the 

reinforced soil mass. If the piles are to be driven after construction of the spill-through 

slopes, it will be necessary to pre-bore through the embankment fill down to the original 

ground surface at the pile locations. 

 

All piles shall be at least 10 ft long for lateral stability.  It may be necessary to pre-core at 

some pile locations (such as for the Nobles Chapel Road bridge over Interstate 69) in 

order for the pile lengths to be at least 10 ft long. If coring is performed to accommodate 

pile placement, placing of the piles and filling of the core shall be done as per Section 

701.09 (a). 

 

The steel H-piles must be fitted with driving tips to facilitate driving the piles to proper 

bearing on the bedrock.  The piles should be installed and monitored in accordance with 

Section 701 of the INDOT Standard Specifications.   

 

5.1.1 Bridge Structure No. 1 (Nobles Chapel Road over Interstate 69) 

The leveling pad for the MSE walls at the end bents for this structure will be at or below 

El 442. It may be desirable to support the end bents on spread footings that bear on 

competent bedrock.  It appears that the bedrock surface is well above El 442 at the west 

end bent, however, it will likely be necessary to extend the footings well below El 442 

(probably to El 430) at the east end bent location.  The interior pier for this two-span 

bridge can be supported on a spread footing bearing on competent shale bedrock, or on 

steel H-piles.  We are providing two options for this structure: 



Geotechnical Engineering Investigation 
Proposed Interstate 69 Design/Build Project 

Interstate 64 to State Road 68, Gibson and Warrick Counties, Indiana  
INDOT Project No. IM-069-0 (004), INDOT Des. No. 0500436 

ATC Project No. 86.00481.0181 
   
 

ATC Associates Inc. 
 Page 12 

 

OPTION 1: 

For steel H-piles used for Bridge Structure No. 1 at the end bents and interior pier, we 

recommend that the piles should be set a minimum of 10.0 ft into competent shale due to 

lateral stability concerns.  It will be necessary to pre-core into shale bedrock in order to 

attain the minimum 10 ft embedment of piles as required for lateral stability.  The 

elevations for the bottom of the cored holes for the west end bent, the interior pier and the 

east end bent shall be Elevation 426.0, Elevation 418.0 and Elevation 409.0, respectively. 

If these recommendations are followed, PDA testing will not be required for this bridge.   

 

OPTION 2: 

If MSE walls are not constructed for the end bents and removal and replacement of soft 

soils is not done as per the discussion in Section 5.3, and the piles are not socketed in to 

competent bedrock as mentioned above, then these additional recommendations will have 

to be followed:  As discussed in Section 5.4, significant settlement will occur due to the 

weight of the embankment fill at the end bents for this bridge.  Therefore, if the piles are 

driven prior to construction of the approach embankments, or before the settlement of the 

approach embankments has essentially ceased, there will be down-drag on the piles.  

Therefore, down-drag friction has been estimated and is included in the ultimate driving 

loads in the table below.  Also, the designer should analyze these piles for lateral stability 

with LPILE or COM624P.  If the piles are installed subsequent to the construction of the 

approach embankments and the settlement of the approach embankments has essentially 

ceased, the ultimate driving loads can be reduced to the factored design loads (i.e., 140 

tons for the 70-ton design load and 200 tons for the 100-ton design load).  In this case, it 

will be necessary to pre-bore through the embankment down to the original ground 

surface, or install the piles through sleeves within the embankments, after it has been 

verified by instrumentation that the settlement has ceased. 
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The following tables summarize the estimated pile tip elevations and driving loads for the 

HP 12x53 piles and HP 12x74 piles for Bridge Structure No. 1 (Nobles Chapel Road over 

Interstate 69).  The estimated H-pile tip elevations at each end bent are based upon the 

elevations at which auger refusal was encountered in the test borings and soundings 

performed at the proposed end bents of the bridge (TB-1, TB-1-S, TB-3 and TB-3-S) and 

are presented in the following table.  Given the variation of the bedrock surface as well as 

variations in the weathering of the upper bedrock, it should be understood that the H-pile 

tip elevations stated herein are approximate and that the actual pile lengths will vary.  It 

is expected that the piles will penetrate some of the upper, more weathered bedrock.   

 

Estimated Pile Tip Elevations 
Bridge Structure No. 1 

Nobles Chapel Road over Interstate 69 
 

Allowable Pile Capacity, 
tons/pile 70 100 

Pile Section HP 12x53 HP 12x74 
Estimated Pile Tip 
Elevation for Bent No. 1 436 436 

Estimated Pile Tip 
Elevation for Bent No. 3 413 413 

   



Geotechnical Engineering Investigation 
Proposed Interstate 69 Design/Build Project 

Interstate 64 to State Road 68, Gibson and Warrick Counties, Indiana  
INDOT Project No. IM-069-0 (004), INDOT Des. No. 0500436 

ATC Project No. 86.00481.0181 
   
 

ATC Associates Inc. 
 Page 14 

 
Loads for Pile Driving 
Bridge Structure No. 1 

Nobles Chapel Road over Interstate 69 
70 and 100 ton Piles 

Design Load, tons  70 100 

Pile Section HP 12x53 HP 12x74 

Factor of Safety 2.0 2.0 

Factored Design 
Load, tons  140 200 

Friction in Scour 
Zone, tons  N/A N/A 

Down-drag 
Friction, tons  42 42 

Ultimate Driving 
Load, tons  182 242 

Recommended 
Verification 
Method 

By PDA, INDOT Standard 
Specifications Section 

701.06(c)* 

By PDA, INDOT Standard 
Specifications Section 

701.06(c)* 

 
*Restrike after 7 days 

 

The interior pier for the two-span bridge for Nobles Chapel Road over Interstate 69 can 

be supported on a spread footing that bears on competent shale bedrock.  Since the 

leveling pad for the MSE walls at the end bents for this structure will be at or below El 

442, it may be desirable to support the end bents on spread footings that bear on 

competent bedrock.  It appears that the bedrock surface is well above El 442 at the west 

end bent, however, it will likely be necessary to extend the footings well below El 442 

(probably to El 430) at the east end bent location.  Spread footings that bear at a depth of 

at least 2 ft into competent shale bedrock can be designed for a net allowable bearing 

pressure of 8,000 lbs./sq.ft.  The bedrock below the footing bearing elevation should be 

inspected as described in Section 6.2.  Any unsuitable material (such as loose or soft 

bedrock and any soil) identified by this inspection should be removed to expose 

competent bedrock and the inspection procedure repeated at the new bearing surface.  
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5.1.2 Bridge Structure No. 4 (State Road 68 over Interstate 69) 

The end bents and interior piers for Bridge Structure No. 4 (State Road 68 over Interstate 

69) should be supported on steel H-piles (INDOT Standard Specifications Section 

915.02) driven to bearing on bedrock.  Hard driving conditions should be anticipated due 

to the weathered bedrock above the estimated pile tip elevations.   

 

As discussed below in Section 5.4, significant settlement will occur due to the weight of 

the embankment fill at the end bents for this bridge.  Therefore, if the piles are driven 

prior to construction of the approach embankments, or before the settlement of the 

approach embankments has essentially ceased, there will be down-drag on the piles.  

Therefore, down-drag friction has been estimated and is included in the ultimate driving 

loads in the table below.  If the piles are installed subsequent to the construction of the 

approach embankments and the settlement of the approach embankments has essentially 

ceased, the ultimate driving loads can be reduced to the factored design loads (i.e., 140 

tons for the 70-ton design load and 200 tons for the 100-ton design load).  In this case, it 

will be necessary to pre-bore through the embankment down to the original ground 

surface, or install the piles through sleeves within the embankments, after it has been 

verified by instrumentation that the settlement has ceased. 

 

The following tables summarize the estimated pile tip elevations and driving loads for the 

HP 12x53 piles and HP 12x74 piles for Bridge Structure No. 4 (State Road 68 over 

Interstate 69).  The estimated H-pile tip elevations at each end bent and interior pier 

location are based upon the elevations at which auger refusal was encountered in the test 

borings and soundings performed at the proposed end bent and interior pier locations of 

the bridge (TB-4, TB-4-S, TB-5, TB-5-S, TB-6, TB-6-S, TB-7 and TB-7-S) and are 

presented in the following table.  Given the variation of the bedrock surface as well as 

variations in the weathering of the upper bedrock, it should be understood that the H-pile 
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tip elevations stated herein are approximate and that the actual pile lengths will vary.  It 

is expected that the piles will penetrate some of the upper, more weathered bedrock.   

 

Estimated Pile Tip Elevations 

Bridge Structure No. 4 
State Road 68 over Interstate 69 

 

Allowable Pile Capacity, 
tons/pile 70 100 

Pile Section HP 12x53 HP 12x74 
Estimated Pile Tip 
Elevation for Bent No. 1 377 377 

Estimated Pile Tip 
Elevation for Pier No. 2 384 384 

Estimated Pile Tip 
Elevation for Pier No. 3 390 390 

Estimated Pile Tip 
Elevation for Bent No. 4 391 391 

 
Loads for Pile Driving 
Bridge Structure No. 4 

State Road 68 over Interstate 69 
70 and 100 ton Piles 

Design Load, tons  70 100 

Pile Section HP 12x53 HP 12x74 

Factor of Safety 2.0 2.0 

Factored Design 
Load, tons  140 200 

Friction in Scour 
Zone, tons  N/A N/A 

Down-drag 
Friction, tons  45 45 

Ultimate Driving 
Load, tons  185 245 

Recommended 
Verification 
Method 

By PDA, INDOT Standard 
Specifications Section 

701.06(c)* 

By PDA, INDOT Standard 
Specifications Section 

701.06(c)* 

     
  *Restrike after 7 days 
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5.2 Pre-Cast, Three-Sided, Concrete Culvert Foundations  

Structure Nos. 2, 3 and 5 are currently planned to be pre-cast, three-sided, reinforced 

concrete culverts.  It is recommended that spread footings be used to support Structure 

Nos. 2, 3 and 5.  Specific design recommendations for spread footings are presented in 

the following report sections for Structure Nos. 2, 3 and 5. 

 

5.2.1 Structure No. 2 

A new three-sided, pre-cast, reinforced concrete culvert structure will be constructed over an 

unnamed ditch at about Station 1561+83 Line “A”.  Based on the results of Boring Nos. TB-

8 and TB-9, our findings show that the proposed structure can be supported on spread 

footings provided all soils are removed and that the footings bear on competent bedrock.  

Bedrock was encountered in the test borings at about El 410. 

 

The bedrock at the base of the footing excavations should be observed to verify that all soils 

and loose rock are first removed and that the footings will bear on competent bedrock.  It is 

important that positive scour protection be provided to protect the footings and the footing 

bearing materials from scour.  The following table summarizes the recommended design 

properties for the pre-cast, three-sided reinforced concrete culvert structure.  Calculations 

and design assumptions have been included in Appendix E. 

 
Design Parameters for Pre-Cast, Three-Sided Reinforced Concrete Culvert 

Structure Foundations 
Structure No. 2 

 

 
Structure 
Location 

Borings 

Assumed 
Bottom of 
Footing 

Elevation 

Allowable Net 
Bearing Pressure, 

lbs/sq.ft* 

Minimum 
Footing 
Width, ft 

Station 1561+83 
Line “A” 

TB-8 and 
TB-9 410 8,000 3 

       * - Assuming footings bear on competent shale bedrock. 
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Design Parameters for Three-Sided, Pre-cast Concrete Structure Wing Walls 
Structure No. 2 

 

Structure 
Location 

Allowable 
Net 

Bearing 
Pressure, 
lbs/sq.ft* 

Assumed 
Bottom of 
Footing 

Elevation 

Minimum 
Footing 
Width, ft 

Angle of 
Internal 

Friction of 
Bearing 
Bedrock 

Friction 
Factor of 
Bearing 
Bedrock 

Friction 
Angle of 
Backfill 
Soils** 

Ultimate 
Cohesion 
of Bearing 
Bedrock, 
lbs/sq.ft 

Ultimate 
Adhesion 
of Bearing 
Bedrock, 
lbs/sq.ft 

Station 
1561+83 
Line “A” 

8,000 410 3 0 0.33 17° 4,000 1,000 

   * - Assuming footings bear on competent shale bedrock. 
** - Assuming structural fill material. 
 

It is extremely important that the materials at the base of the footing excavations for the 

pre-cast, three-sided reinforced concrete culvert structure and wing walls be carefully 

inspected to verify that the footings bear on competent bedrock and that all soil and loose 

bedrock are removed at the footing locations.  Recommendations for inspection of the 

materials at the bases of the footings are provided in the Section 6.2. 

 

The backfill around the three-sided pre-cast reinforced concrete culvert structure should 

consist of structure backfill placed and compacted in accordance with Section 211 of the 

INDOT Standard Specifications.  When the fill reaches the top of the structure, two lifts 

of structure backfill should be placed over the structure before compacting.  The backfill 

level should be maintained at or near the same level on both sides of the structure at all 

times and the fill on either side should not be higher than one lift thickness above the 

other side.  Only light compaction equipment should be used until the fill is at least 2 ft 

above the top of the structure.  The operation of compaction equipment should be in 

accordance with the manufacturer’s specifications. 
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5.2.2 Structure No. 3 

A new three-sided, pre-cast, reinforced concrete culvert structure will be constructed over an 

unnamed ditch at about Station 1590+11 Line “A”.  Based on the results of Boring Nos. TB-

10 and TB-11, it is our opinion that the soft natural soils that were encountered below the 

anticipated bearing elevation (El 399) are not suitable to support the structure without the 

risk of unacceptable differential settlement along the structure.   The proposed structure can 

be supported on spread footings provided all soils are first removed to expose competent 

bedrock and that the footing bearing elevation is reestablished with flowable backfill in 

accordance with INDOT Standard Specifications Section 213. 

 

The bedrock at the base of the undercut footing excavations should be observed to verify that 

all soils and loose rock are first removed.  The undercut excavation should then be backfilled 

with flowable backfill in accordance with INDOT Standard Specifications Section 213.  It is 

important that positive scour protection be provided to protect the footings and the footing 

bearing materials from scour.  The following table summarizes the recommended design 

properties for the pre-cast, three-sided reinforced concrete culvert structure.  Calculations 

and design assumptions have been included in Appendix E. 

 
Design Parameters for Pre-Cast, Three-Sided Reinforced Concrete Culvert 

Structure Foundations 
Structure No. 3 

 
 

Structure 
Location 

Borings 
Assumed 
Bottom of 
Footing 

Elevation 

Allowable Net 
Bearing Pressure, 

lbs/sq.ft* 

Minimum 
Footing 
Width, ft 

Station 1590+11, 
Line “A” 

TB-10 
and TB-

11 
399 5,000 3 

              * - Assuming flowable backfill material is placed over competent bedrock. 
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Design Parameters for Three-Sided, Pre-cast Concrete Structure Wing Walls 

Structure No. 3 

Structure 
Location 

Allowable 
Net 

Bearing 
Pressure*, 
lbs/sq.ft 

Assumed 
Bottom of 
Footing 

Elevation 

Minimum 
Footing 
Width, ft 

Angle of 
Internal 

Friction of 
Bearing 

Material* 

Friction 
Factor of 
Bearing 

Material* 

Friction 
Angle of 
Backfill 
Soils** 

Ultimate 
Cohesion 
of Bearing 
Material, 
lbs/sq.ft 

Ultimate 
Adhesion 
of Bearing 
Material, 
lbs/sq.ft* 

Station 
1590+11, 
Line “A” 

5,000 401 3 0 0.33 17° 5,000 2,500 

   * - Assuming flowable backfill material is placed over competent bedrock. 
** - Assuming structure backfill material 
 

It is extremely important that the materials at the base of the footing excavations for the 

pre-cast, three-sided reinforced concrete culvert structure and wing walls be carefully 

inspected to verify that the all soils are removed to expose competent bedrock and that 

the footings bear on flowable backfill placed on the exposed bedrock.  Recommendations 

for inspection of the footing excavations are provided in Section 6.2. 

 

The backfill around the pre-cast, three-sided reinforced concrete culvert structure should 

consist of structure backfill placed and compacted in accordance with Section 211 of the 

INDOT Standard Specifications.  When the fill reaches the top of the structure, two lifts 

of structure backfill should be placed over the structure before compacting.  The backfill 

level should be maintained at or near the same level on both sides of the structure at all 

times and the fill on either side should not be higher than one lift thickness above the 

other side.  Only light compaction equipment should be used until the fill is at least 2 ft 

above the top of the structure.  The operation of compaction equipment should be in 

accordance with the manufacturer’s specifications. 
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5.2.3 Structure No. 5 

A new three-sided, pre-cast, reinforced concrete culvert structure will be constructed over an 

unnamed ditch at about Station 16+45 Ramp B.  Based on the results of Boring Nos. TB-12 

and TB-13, our findings show that the proposed structure can be supported on spread 

footings provided any loose or soft natural soils or soils containing concentrations of organic 

material are removed and replaced with compacted structure backfill. 

 

The soils at the base of the footing excavations should be observed to verify that any 

unsuitable soils are first removed and replaced with structure backfill.  It is important that 

positive scour protection be provided to protect the bearing soils from scour.  The following 

table summarizes the recommended design properties for the pre-cast, three-sided, reinforced 

concrete culvert structure.  Calculations and design assumptions have been included in 

Appendix E. 

 
Design Parameters for Pre-cast Three-Sided Reinforced Concrete Culvert  

Structure Foundations 
Structure No. 5 

 
 

Structure 
Location 

Borings 
Assumed 
Bottom of 
Footing 

Elevation 

Allowable Net 
Bearing Pressure, 

lbs/sq.ft 

Minimum 
Footing 
Width, ft 

Station 16+45 
Ramp B 

TB-12 
and TB-

13 
400 2,800 3 
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Design Parameters for Pre-cast Three-Sided Reinforced Concrete Culvert  

Structure Wing Walls 
Structure No. 5 

 

Structure 
Location 

Allowable 
Net 

Bearing 
Pressure, 
lbs/sq.ft 

Assumed 
Bottom of 
Footing 

Elevation 

Minimum 
Footing 
Width, ft 

Angle of 
Internal 

Friction of 
Bearing 

Soils 

Friction 
Factor of 
Bearing 

Soils 

Friction 
Angle of 
Backfill 
Soils* 

Ultimate 
Cohesion 
of Bearing 

Soils, 
lbs/sq.ft 

Ultimate 
Adhesion 
of Bearing 

Soils, 
lbs/sq.ft 

Station 
16+45 

Ramp B 
2,800 400 3 0 0.33 17° 1,500 800 

* - Assuming structure backfill material. 
 

It is extremely important that the materials at the base of the footing excavations for the 

three-sided pre-cast reinforced concrete culvert structure and wing walls be carefully 

inspected to verify that suitable bearing soils exist at the design bearing elevation.  Any 

organic material, soft natural soils or otherwise unsuitable material must be undercut and 

replaced with compacted structure backfill beneath the footings.  Recommendations for 

inspection of the soils at the bases of the footings are provided in Section 6.2. 

 

The backfill around the pre-cast, three-sided reinforced concrete culvert structure should 

consist of structure backfill placed and compacted in accordance with Section 211 of the 

INDOT Standard Specifications.  When the fill reaches the top of the structure, two lifts 

of structure backfill should be placed over the structure before compacting.  The backfill 

level should be maintained at or near the same level on both sides of the structure at all 

times and the fill on either side should not be higher than one lift thickness above the 

other side.  Only light compaction equipment should be used until the fill is at least 2 ft 

above the top of the structure.  The operation of compaction equipment should be in 

accordance with the manufacturer’s specifications. 
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5.2.4 Three-sided, Pre-cast Concrete Culvert Structure, Station 14+05 Ramp “A-1” 

A new three-sided, pre-cast, reinforced concrete culvert structure will be constructed over an 

existing drainage ditch at about Station 14+05 Ramp “A-1”.  Based on the results of Boring 

Nos. TB-25 and TB-26, our findings show that the proposed structure can be supported on 

spread footings provided all soils are removed and that the footings bear on competent 

bedrock.  Bedrock was encountered in the test borings at about El 441 to 442. 

 

The bedrock at the base of the footing excavations should be observed to verify that all soils 

and loose rock are first removed and that the footings will bear on competent bedrock.  It is 

important that positive scour protection be provided to protect the footings and the footing 

bearing materials from scour.  The following table summarizes the recommended design 

properties for the pre-cast, three-sided reinforced concrete culvert structure.  Calculations 

and design assumptions have been included in Appendix E. 

 
Design Parameters for Pre-Cast, Three-Sided Reinforced Concrete Culvert 

Structure Foundations 
Station 14+05 Ramp “A-1” 

 
 

Structure 
Location 

Borings 
Assumed 
Bottom of 
Footing 

Elevation 

Allowable Net 
Bearing Pressure, 

lbs/sq.ft* 

Minimum 
Footing 
Width, ft 

Station 14+05 
Ramp “A-1” 

TB-25 
and TB-

26 
441 8,000 3 

           * Assuming footings bear on competent shale bedrock. 
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Design Parameters for Three-Sided, Pre-cast Concrete Structure Wing Walls 

Station 14+05 Ramp “A-1” 
 

Structure 
Location 

Allowable 
Net 

Bearing 
Pressure, 
lbs/sq.ft* 

Assumed 
Bottom of 
Footing 

Elevation 

Minimum 
Footing 
Width, ft 

Angle of 
Internal 

Friction of 
Bearing 
Bedrock 

Friction 
Factor of 
Bearing 
Bedrock 

Friction 
Angle of 
Backfill 
Soils** 

Ultimate 
Cohesion 
of Bearing 
Bedrock, 
lbs/sq.ft 

Ultimate 
Adhesion 
of Bearing 
Bedrock, 
lbs/sq.ft 

Station 14+05 
Ramp “A-1” 8,000 441 3 0 0.33 17° 4,000 1,000 

  * - Assuming footings bear on competent shale bedrock. 
** - Assuming structure backfill material. 
 

It is extremely important that the materials at the base of the footing excavations for the 

pre-cast, three-sided reinforced concrete culvert structure and wing walls be carefully 

inspected to verify that the footings bear on competent bedrock and that all soil and loose 

bedrock are removed at the footing locations.  Recommendations for inspection of the 

materials at the bases of the footings are provided in the Section 6.2. 

 

The backfill around the three-sided pre-cast reinforced concrete culvert structure should 

consist of structure backfill placed and compacted in accordance with Section 211 of the 

INDOT Standard Specifications.  When the fill reaches the top of the structure, two lifts 

of structure backfill should be placed over the structure before compacting.  The backfill 

level should be maintained at or near the same level on both sides of the structure at all 

times and the fill on either side should not be higher than one lift thickness above the 

other side.  Only light compaction equipment should be used until the fill is at least 2 ft 

above the top of the structure.  The operation of compaction equipment should be in 

accordance with the manufacturer’s specifications. 
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5.2.5 Three-sided, Pre-cast Concrete Culvert Structure, Station 8+92, Ramp “C” 

A new three-sided, pre-cast, reinforced concrete culvert structure will be constructed over an 

unnamed ditch at about Station 8+92 Ramp C.  Based on the results of Boring Nos. TB-14 

and TB-15, our findings show that the proposed structure can be supported on spread 

footings provided any loose or soft natural soils or soils containing concentrations of organic 

material are removed and replaced with compacted structure backfill. 

 

The soils at the base of the footing excavations should be observed to verify that any 

unsuitable soils are first removed and replaced with structure backfill.  It is important that 

positive scour protection be provided to protect the bearing soils from scour.  The following 

table summarizes the recommended design properties for the pre-cast, three-sided, reinforced 

concrete culvert structure.  Calculations and design assumptions have been included in 

Appendix E. 

 
Design Parameters for Pre-cast Three-Sided Reinforced Concrete Culvert  

Structure Foundations 
Station 8+92 Ramp C 

 
 

Structure 
Location 

Borings 
Assumed 
Bottom of 
Footing 

Elevation 

Allowable Net 
Bearing Pressure, 

lbs/sq.ft 

Minimum 
Footing 
Width, ft 

Station 8+92 
Ramp C 

TB-14 
and TB-

15 
406 1,900 3 
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Design Parameters for Pre-cast Three-Sided Reinforced Concrete Culvert  
Structure Wing Walls 

Structure No. 5 
 

Structure 
Location 

Allowable 
Net 

Bearing 
Pressure, 
lbs/sq.ft 

Assumed 
Bottom of 
Footing 

Elevation 

Minimum 
Footing 
Width, ft 

Angle of 
Internal 

Friction of 
Bearing 

Soils 

Friction 
Factor of 
Bearing 

Soils 

Friction 
Angle of 
Backfill 
Soils* 

Ultimate 
Cohesion 
of Bearing 

Soils, 
lbs/sq.ft 

Ultimate 
Adhesion 
of Bearing 

Soils, 
lbs/sq.ft 

Station 
8+92 Ramp 

C 
1,900 406 3 0 0.33 17° 1,000 500 

* - Assuming structure backfill material. 
 

It is extremely important that the materials at the base of the footing excavations for the 

three-sided pre-cast reinforced concrete culvert structure and wing walls be carefully 

inspected to verify that suitable bearing soils exist at the design bearing elevation.  Any 

organic material, soft natural soils or otherwise unsuitable material must be undercut and 

replaced with compacted structure backfill beneath the footings.  Recommendations for 

inspection of the soils at the bases of the footings are provided in Section 6.2. 

 

The backfill around the pre-cast, three-sided reinforced concrete culvert structure should 

consist of structure backfill placed and compacted in accordance with Section 211 of the 

INDOT Standard Specifications.  When the fill reaches the top of the structure, two lifts 

of structure backfill should be placed over the structure before compacting.  The backfill 

level should be maintained at or near the same level on both sides of the structure at all 

times and the fill on either side should not be higher than one lift thickness above the 

other side.  Only light compaction equipment should be used until the fill is at least 2 ft 

above the top of the structure.  The operation of compaction equipment should be in 

accordance with the manufacturer’s specifications. 
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5.3 Mechanically Stabilized Earth Retaining Walls 

There are two locations where mechanically stabilized earth (MSE) retaining walls are 

proposed for this project, one for each bridge abutment of Bridge Structure No. 1 (Nobles 

Chapel Road over Interstate 69).  It is assumed that the MSE walls will bear at or below 

about El 442, which is below the bedrock surface encountered in Boring No. TB-1 drilled 

at Bent No. 1 and about 8 ft above the bedrock surface encountered in Boring No. TB-3 

drilled at Bent No. 3.  The MSE wall will vary in height from about 42 ft at Bent No. 1 to 

about 32 ft at Bent No. 3.  While the proposed retaining walls for these structures may be 

constructed with a mechanically stabilized earth system, it is important that the bridge 

deck and girders be supported on driven steel H-pile foundations or spread footings as 

described in Section 5.1.  The internal design of the MSE walls, which is beyond the 

scope of this study, depends on the nature of the soil and reinforcing material that will be 

used in the embankments as well as the construction procedures to be utilized.  The MSE 

retaining wall design should include analyses pertaining to the pullout of the reinforcing 

elements, tensile overstress of the elements, wall/element connections and possible 

corrosion of the elements.  It is essential that the subgrade below the retained 

embankments be prepared as described in this report section and that the walls be 

properly designed for internal stability.  It will be necessary to either properly abandoned 

any underground utilities below or adjacent to the proposed MSE walls or to verify that 

the utilities can support the increase in pressure due to the weight of the MSE wall. 

 

The MSE wall section for End Bent No. 1 of Bridge Structure No. 1 (maximum wall 

height of 41 ft) has been analyzed to determine that adequate factors of safety relative to 

sliding (FS > 1.5), overturning (FS > 2.0), global stability (FS > 1.3) and bearing capacity 

failure (FS > 2.5) for static conditions are satisfied and that adequate factors of safety 

relative to sliding (FS > 1.1), overturning (FS > 1.5), global stability (FS > 1.1) and 

bearing capacity failure (FS > 1.9) for earthquake conditions are satisfied.  The external 

stability calculations are included in Appendix E.  It will be necessary to undercut all 

soils to expose competent bedrock beneath the entire MSE wall section at both end bent 
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locations of Structure No. 1.  At Bent No. 3, this will require removal of at least 8 ft of 

soil (or more) and replacement of the soil with structure backfill or lean concrete.  If 

structure backfill will be used to replace the undercut cohesive soils, the base of the 

undercut excavation should be made wider by extending the excavation outward at least 

4 ft in each direction.  Our calculations indicate that an allowable bearing pressure of 

7,000 lbs/sq.ft (based on a factor of safety of 2.5 for static conditions) can be used for the 

design of the MSE walls that are planned at the end bents for Bridge Structure No. 1 

provided that the MSE walls bear directly on competent bedrock, or on structure backfill 

or lean concrete that is placed on competent bedrock.  Based upon our calculations, it 

will be necessary to use a reinforcement length that is at least 0.7 times the height of the 

wall (i.e., L/H = 0.7).  The calculations are based on the assumption that the top of the 

leveling pad (i.e., bottom of the reinforced zone) will be located at a depth of at least 3 ft 

below the final grade. 

 

In the zones of the MSE embankments that are immediately adjacent to the bridge end 

bents (in front of the end bents), reinforcing elements should be placed perpendicular to 

the end bents to eliminate lateral earth pressure on the end bents.  It is recommended that 

the reinforced zone for the MSE walls at the end bents be the same as for the maximum 

height MSE wall since these MSE walls have loading commensurate with the full 

embankment height even though they extend only slightly above the level of the bottom 

of the bridge end bents.   

 

After rough grade has been established at the wall locations and prior to the placement of 

fill, the exposed subgrade should be carefully inspected by probing and testing as needed. 

Any soil and other unsuitable materials such as loose bedrock should be removed and 

replaced with structure backfill in accordance with INDOT Standard Specification 

Section 211.  It is recommended that only structure backfill (angle of internal friction > 

34° and a unit weight of approximately 125 lbs./cu.ft) according to INDOT Standard 
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Specifications Section 904 and INDOT recurring special provisions for MSE walls 

Section 731-R-202 should be used for fill within the reinforced zone of the MSE walls. 

 

If the piles are driven prior to construction of the mechanically stabilized earth (MSE) 

retaining walls, it is important that the piles be protected from damage during 

construction of the MSE walls.  Pile sleeves are required when piles are located inside the 

reinforced soil mass. If the piles are to be driven after construction of the spill-through 

slopes, it will be necessary to pre-bore through the embankment fill down to the original 

ground surface at the pile locations. Based on the bearing elevation of the MSE walls, it 

may be necessary to pre-bore the bedrock in order to obtain the minimum pile length of 

10 ft below the base of the MSE wall. 

 

Care should be taken to assure that the embankment fill and reinforcing elements are 

properly placed and installed.  Unless otherwise specified by the MSE wall designer, the 

reinforcing elements should be placed horizontally on structure backfill material that has 

been compacted to INDOT Standard Specifications.  Care should also be taken not to 

disturb or damage the reinforcing elements during construction. 

 

5.4  Embankments and Cut Slopes 

The project is currently designed with cut slopes and conventional earth embankments 

with sideslopes that are 3 (horizontal) to 1 (vertical), or flatter.  The proposed 

embankment cross-sections at Station 244+50 Line “D”, Station 248+00 Line “D”, 

Station 17+00 Ramp “C” and Station 20+00 Ramp “D” were analyzed to determined the 

estimated factors of safety relative to slope stability for end-of-construction, long-term 

and earthquake conditions.  The following tables summarize the computed factors of 

safety as well as the required factors of safety for embankments and cut slopes with 3 

(horizontal) to 1 (vertical) initial sideslopes based upon stability analyses using the 

computer program PCSTABL6H.  In the case of the cross-section at Station 244+50 Line 

“D”, additional slope stability analyses were performed using both flatter earth 
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embankment sideslopes and using a toe berm to determine if either of these methods 

could satisfactorily increase the calculated factors of safety relative to global stability 

(see Appendix G for the results of the stability analyses using PCSTABL6H). 

 
SUMMARY OF SLOPE STABILITY ANALYSES 

STATION 244+50 LINE “D” 

Case Analyzed Embankment 
Slope Analyzed 

Seismic 
Coefficient 

Calculated 
Factor of 

Safety 

Required 
Minimum 
Factor of 

Safety 

End of 
Construction 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
27 ft high 

----- 1.0* 1.2 

Earthquake 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
27 ft high 

0.1 0.7* 1.1 

End of 
Construction 
(Total Stress 
Parameters) 

5 (horizontal) to 
1 (vertical), 
27 ft high 

----- 1.3 1.2 

Earthquake 
(Total Stress 
Parameters) 

5 (horizontal) to 
1 (vertical), 
27 ft high 

0.1 0.8* 1.1 

End of 
Construction 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 

27 ft high, with 
toe berm 

----- 1.2 1.2 

Earthquake 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 

27 ft high, with 
toe berm 

0.1 0.8* 1.1 

* - Calculated Factor of Safety is less than the required minimum Factor of Safety 
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SUMMARY OF SLOPE STABILITY ANALYSES 
STATION 248+00 LINE “D” 

Case Analyzed Embankment 
Slope Analyzed 

Seismic 
Coefficient 

Calculated 
Factor of 

Safety 

Required 
Minimum 
Factor of 

Safety 

End of 
Construction 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

----- 1.9 1.2 

Consolidated-
Drained (Effect. 

Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

----- 2.1 1.3 

Earthquake 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

0.1 1.3 1.1 

 

SUMMARY OF SLOPE STABILITY ANALYSES 
STATION 17+00 RAMP “C” 

Case Analyzed Embankment 
Slope Analyzed 

Seismic 
Coefficient 

Calculated 
Factor of 

Safety 

Required 
Minimum 
Factor of 

Safety 

End of 
Construction 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

----- 1.6 1.2 

Consolidated-
Drained (Effect. 

Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

----- 1.4 1.3 

Earthquake 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

0.1 1.2 1.1 
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SUMMARY OF SLOPE STABILITY ANALYSES 
STATION 20+00 RAMP “D” 

Case Analyzed Embankment 
Slope Analyzed 

Seismic 
Coefficient 

Calculated 
Factor of 

Safety 

Required 
Minimum 
Factor of 

Safety 

End of 
Construction 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

----- 1.7 1.2 

Consolidated-
Drained (Effect. 

Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

----- 1.4 1.3 

Earthquake 
(Total Stress 
Parameters) 

3 (horizontal) to 
1 (vertical), 
30 ft high 

0.1 1.3 1.1 

 

Based upon the results of the slope stability analyses performed and summarized above 

(see Appendix G for the results of the slope stability analyses using computer program 

PCSTABL6H), it is recommended that the sideslopes of the new embankments be 3 

(horizontal) to 1 (vertical), or flatter.  However, due to a zone of very soft clay in 

conjunction with the proposed embankment height between about Station 241+00 to 

244+75 on Line D (i.e., the west approach embankment for the State Road 68 bridge over 

Interstate 69), special measures will be required to modify or improve the subgrade soils 

in this zone in order to assure suitable factors of safety relative to global stability and also 

to limit and accelerate settlement of the embankment.  Based on settlement calculations 

for the cross-section near Station 244+30, approximately 11 in. of settlement would be 

expected to occur due to the weight of the embankment fill, if modification of the 

foundation soils was not performed.  Since the estimated settlement is due to 

consolidation of compressible cohesive soils, it will likely take several months after 

completion of the embankment for the majority of the settlement to occur, if the subgrade 

soils are not modified. 
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It is our opinion, based on the properties of the soils underlying the proposed 

embankment, that rammed aggregate piers (such as “Geopiers” or “Vibro Piers”, or 

equivalent systems) should be installed to modify and improve the natural soils so that 

suitable factors of safety relative to slope stability are assured and that settlement is 

limited.  Because rammed aggregate piers soil modification methods are proprietary, these 

systems must be designed and drawings stamped by a registered engineer in the State of 

Indiana retained by the specialty contractor and the rammed aggregate piers must be 

installed by a specialty contractor with specific experience installing rammed aggregate 

piers.  The design of the embankment foundation soil modification system shall be the 

responsibility of the contractor, however, the details of the proposed system shall be 

reviewed by, and subject to approval from, the INDOT Office of Geotechnical Engineering.  

 

The rammed aggregate pier system should be designed to satisfactorily modify the 

foundation soils beneath the proposed west approach embankment for the State Road 68 

bridge in order to support the proposed earth embankment with factors of safety that exceed 

the required factors of safety for global stability for end-of-construction condition (FS>1.2), 

the long-term condition (FS>1.3) and earthquake loading (FS>1.1) as noted in the tables 

above.  The analysis under earthquake loading conditions should include a seismic 

coefficient of at least 0.1.   Furthermore, the total settlement of the approach embankment 

should be limited to less than 3 in. and the settlement should be essentially complete prior to 

constructing the pavement for the approach embankment.  At a minimum, it is 

recommended that rammed aggregate piers be installed between Station 241+00 and 

Station 244+75, Line “D” (based upon the bridge end bent location shown on the plans 

provided), between 60 ft left and 60 ft right of centerline (or beyond these limits if 

necessary for stability or to control settlement) and should extend to the shale bedrock. 

 

Settlement calculations were also performed for a typical embankment fill section at 

about Station 20+00 Ramp “D”.  The analysis estimates that approximately 4 to 5 in. of 
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settlement will occur at this location.  Since the subsurface conditions along the ramps 

are relatively uniform and the grade change along the ramps occurs gradually, it is 

expected that the settlement of the embankments for the ramps will be uniform such that 

it may not be necessary to delay paving of the ramps until the settlement has substantially 

ceased.   

 

The east approach embankment for the State Road 68 bridge over Interstate 69 (about 

Station 248+00 to 252+00 Line “D”) and the approach embankments for the Nobles 

Chapel Road bridge over Interstate 69 (about Station 34+00 to 36+30 and about Station 

39+00 to 40+00 Line “S-2-A-PR”) will be constructed over compressible soils.  

Although it is apparent based upon slope stability analyses performed for the east 

approach embankment for the State Road 68 bridge over Interstate 69 that these 

embankments will have a suitable factor of safety relative to global stability, it appears 

that the estimated settlements will be unacceptable at these locations.  While it is 

expected that a portion of the settlement that will result from the weight of the new 

embankments will occur during the construction of the roadway project, some long term 

settlement must be anticipated.  Calculations using compressibility parameters based on 

the results of a consolidation test performed on a representative sample, as well as 

published literature, indicate that it will take on the order of about 2 years for 90 percent 

of the settlement to occur after completion of these embankments.  The maximum total 

settlement at the centerline of the embankment sections are estimated to be in the range 

of about 9 to 12 in. (settlement estimate calculations are presented in Appendix H).  The 

settlement at the crests (or shoulders) of the embankments will be about half that at the 

centerline. 

 

Due to the estimated time of consolidation for the proposed approach embankments, it is 

recommended that wick drains be used to accelerate the dissipation of pore water 

pressure and consolidation of the compressible silty clay soils that underlie the proposed 

east approach embankment for the State Road 68 bridge (about Station 248+00 to 
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252+00 Line “D”) and both of the approach embankments for the Nobles Chapel Road 

bridge (about Station 34+00 to 36+30 and about Station 39+00 to 40+00 Line “S-2-A-

PR”).  Wick drains shall not be needed within the reinforced zone if MSE walls are 

constructed since the soils will be removed from beneath the reinforced zones.   

 

The following table summarizes estimated periods for settlement to occur for various 

triangular wick drain spacing.  These settlement period estimates are based on the 

assumption that the wick drains will penetrate the entire thickness of the soft to medium 

stiff silty clay layers. It is estimated that the silty clay extends to depths in the range of 

about 15 to 19 ft below the existing ground surface.  The wick drains should be installed 

throughout the roadway lengths of the new embankments described above between the 

toes of the embankments. 

 

Wick Drain Spacing 
(Triangular Pattern) 

Estimated Time Required for 
90% Consolidation 

4 ft 3 weeks 

5 ft 1 month 

6 ft 2 months 

8 ft 3 months 
   

 
It is important that the settlement plates be installed and monitored as presented in the 

INDOT Standard Specifications Section 204.03 to establish when the settlement has 

substantially ceased.  The settlement plates should be located at least every 100 ft (with 

one of the settlement plates located at the highest embankment section for each 

embankment) along the centerline of the proposed east approach embankment for the 

State Road 68 bridge (about Station 248+00 to 252+00 Line “D”) and the approach 

embankments for the Nobles Chapel Road bridge (about Station 34+00 to 36+30 and 

about Station 39+00 to 40+00 Line “S-2-A-PR”, within approximately 100 to 130 ft of 
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the end bents).  It is recommended that paving be delayed until the settlement is less than 

0.02 ft for four consecutive weeks.  It is also recommended that fill for embankments 

higher than about 15 ft be placed and completed as early as possible since these zones 

will experience the greatest settlements. 

 

Cut slopes in natural soil (assuming a maximum soil cut depth of about 18 ft) should be 

made at 3 (horizontal) to 1 (vertical), or flatter.  Where new fill is placed against a slope 

that is 4 (horizontal) to 1 (vertical) or steeper, benches that are at least 10 ft wide should 

be made into the existing soils to insure a good bond between the existing soils and the 

new fill (see Section 203.21 – Embankment on Hillside or Slopes of the INDOT Standard 

Specifications).  The embankments should be constructed in accordance with INDOT 

Standard Specification Section 203.  The bedrock materials encountered in the test 

borings can be used for constructing the embankments provided that these materials 

(which consists primarily shale and sandstone) are placed according to INDOT Standard 

Specifications Section 203.20(b) – Rock and Shale Embankment-Shale, Shale and Soft 

Rock Mixtures, or Soft Rock.  It will probably be possible to excavate some of the 

weathered shale and sandstone with conventional soil excavation equipment.  It should 

be possible to “rip” at the shale.  However, there may be areas where the shale and 

sandstone are too hard to rip or otherwise remove with conventional earthmoving 

equipment. 

 

5.5 High-Mast Light Towers 

The project will include the installation of four new high mast lights at the interchange 

for Interstate 69 and Interstate 64 and three high mast lights at the interchange for 

Interstate 69 and State Road 68.  The approximate locations of the high mast lights are 

summarized in the following table: 
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HIGH MAST LIGHT LOCATIONS 

TOWER 
DESIGNATION* STATION LINE OFFSET 

TL-16 1494+00 “A” 550 Right 
TL-17 1494+00 “A” 350 Left 
TL-18 1503+00 “A” 210 Right 
TL-19 1504+00 “A” 670 Left 
TL-20 1582+00 “A” 160 Right 
TL-21 1589+00 “A” 450 Left 
TL-22 1594+00 “A” 380 Right 

 * Based on ATC test boring location designations 

 

It is assumed that the proposed high mast light towers will be supported on drilled shaft 

foundations.  The INDOT Standard High Mast Tower Foundation (INDOT Standard 

Drawing No. E 807-LTFD-07) consists of a 4.0 ft diameter drilled shaft that is 20 ft long 

with 20 full length #11 reinforcing steel bars.  This foundation size, minimum length and 

reinforcing steel arrangement were used in our analyses.  At the time of this study, the 

specific information regarding the tower heights and loading conditions were not 

determined.  For the purpose of this study it has been assumed that the maximum bending 

moment, axial force and shear force at the bases of the high mast light towers (i.e., the 

top of the foundations) will not exceed 500,000 ft-lbs., 8,000 lbs. and 7,000 lbs., 

respectively, and that the towers can tolerate a maximum pile head deflection of 1.0 in.  If 

the actual loading conditions on any of the high mast lights exceed these values, the 

foundations should be analyzed based on the specific loading conditions.  Furthermore, if 

the actual high mast light locations vary from those summarized above, additional 

analyses, and possibly additional test borings, will be required. 

 

Lateral foundation analyses were performed using the computer program LPILE Plus 3.0 

for selected representative high mast light tower locations based on the standard high 
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mast light drilled shaft foundation described above, the assumed loading conditions and 

the test borings that were drilled at the proposed foundation locations.  The results of the 

lateral foundation analyses are included in Appendix I.  The analyses indicate that all of 

the proposed high mast lights summarized in the table above can be supported on the 

INDOT standard foundation (as described above), except for the towers designated 

herein as TL-20 and TL-21, which our analyses indicate should extend to bear on 

bedrock at depths of 25 ft and 35 ft, respectively.  The analyses indicate that the lateral 

deflection at the top of the drilled shaft foundations will not exceed about 1 in. under the 

assumed loading conditions. 

 

The following table summarizes the locations of the proposed high mast light towers for 

this project along with the recommended foundation lengths based on the lateral 

foundation analyses described above.  It should be noted that loading conditions have 

been assumed and that these analyses do not account for any underground utilities that 

may be located in the vicinity of the high mast light tower foundations.  The 

recommendations contained herein are based on the assumption that any underground 

utilities that are located near the tower foundations will provide lateral resistance at least 

as great as the soil conditions used in the models and that the utilities can withstand the 

loads imparted by the foundations.   
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RECOMMENDED HIGH MAST TOWER FOUNDATION LENGTHS 

TOWER 
DESIGNATION STATION LINE OFFSET 

RECOMMENDED 
FOUNDATION 
LENGTH, FT* 

TL-16 1494+00 “A” 550 Right 20 

TL-17 1494+00 “A” 350 Left 20 

TL-18 1503+00 “A” 210 Right 20 

TL-19 1504+00 “A” 670 Left 20 

TL-20 1582+00 “A” 160 Right 25** 

TL-21 1589+00 “A” 450 Left 35** 

TL-22 1594+00 “A” 380 Right 20 
* Length of drilled shaft below the ground surface based on the INDOT Standard High Mast Tower     
  Foundation (INDOT Standard Drawing No. E 807-LTFD-07). 

            **  TL-20 and TL-21 must extend to bear on bedrock. 
  

The drilled shafts should be designed and constructed in general accordance with ACI 

336.3R “Design and Construction of Drilled Shafts”.  Temporary steel casing may be 

required in some cases to prevent caving of the soils into the excavations. 

 

It is recommended that the geotechnical consultant observe the entire drilling operations 

during the drilled shaft installation process.  The inspection of the drilled shaft can be 

performed without entering the shaft excavations by observing the drilling operations and 

auger-cuttings throughout the entire length of the shaft excavation.  It is important that the 

shaft excavation and subsurface conditions be monitored until the concrete is placement is 

complete to verify that the otherwise competent soils are not adversely affected by improper 

construction methods.  It is important that the concrete be placed and the casing removed in 

such a fashion as to prevent "necking" of the drilled shaft and inclusion of soil and water 

within the shaft.  Unless the excavation is entirely dry, the concrete must be placed by tremie 

or concrete pump. 
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If a shaft excavation is to be entered (which is not recommended), all local, state and federal 

safety regulations, including those regarding confined space entry, should be followed.  No 

open flame should be permitted on the site near the drilled shaft excavation and no personnel 

should be allowed to enter the excavation until proper safety precautions for confined space 

entry have been taken. Such precautions should include proper personal protective 

equipment and monitoring of the excavations for explosive vapors and oxygen deficiency.  

Additional safety measures may be needed depending upon the specific conditions at the 

foundation locations, the construction procedures employed and the applicable local, state 

and federal Occupational Health and Safety Administration (OSHA) Regulations. 

 

The need for some dewatering should be anticipated if the “dry construction” method is to be 

used. At the time of our investigation, ground water appeared to be above the bases of the 

shafts at many locations.  Thus, ground water seepage should be expected in the drilled shaft 

excavations.  In general, water should not be pumped directly from the excavation since it 

can cause deterioration of the base of the excavation.   

 
5.6 Pavements 

Based on the general consistency of the soils that were encountered in the test borings 

and our experience on other projects with similar soil conditions, it is anticipated that 

significant subgrade problems may be encountered in much of the pavement areas that 

are in cut or at-grade sections.  Most of the subgrade soils have high silt contents and 

even those soils that may currently be relatively firm can easily become unstable during 

construction when exposed to precipitation and construction traffic.  The drainage ditches 

should be cut prior to any other construction work beginning on this project.  This will 

help to reduce the moisture within the subgrade soils, which are inherently wet.  In order 

to attain a suitable foundation for the pavement subgrade in cut and at-grade areas, the 

foundation soils may require some modification to reduce the excess moisture content.  

This can be achieved by performing in-place chemical modification of the exposed 
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subgrade.  It is suggested that an undistributed quantity of chemical modification be 

included in the contract to be used where determined to be necessary to provide a suitable 

foundation for the pavement.  It is not possible to accurately determine beforehand the 

amount of chemical modification that may be required since this is dependent upon 

seasonal conditions, construction equipment and methods and the specific soil type 

encountered at the subgrade level.  However, based upon the soil types that were 

encountered in the test borings, the currently planned cross-sections and the expected 

schedule for this project, it is possible that approximately 75 percent of the subgrade 

could require chemical modification. 

 

Based upon the results of the resilient modulus tests conducted for this project, a resilient 

modulus value of 6,000 lbs/sq.in. is recommended for use in the design of the pavements 

for Interstate 69 mainline and ramps, State Road 68 and State Road 57.  A resilient 

modulus value of 3,300 lbs/sq.in. is recommended for use in the design of the pavements 

for Nobles Chapel Road, Old Nobles Chapel Road, Old State Road 57 and the local 

access road.  The results of the resilient modulus tests are included in Appendix D.  Due 

to the presence of high silt content soils, the moisture content during construction shall be 

controlled within a range of 3 percent below the optimum moisture content to the 

optimum moisture content.  In no case shall the soils be placed and compacted at a 

moisture content in excess of the optimum moisture content.  Recommendations for the 

removal and replacement of any unsuitable materials that may be encountered during 

construction are provided in Sections 6.3 and 6.4 of this report. 

 

It is recommended that Type IA Subgrade Treatment in accordance with INDOT 

Standard Specifications Section 207.04 be used for the Interstate 69 mainline and ramps, 

State Road 68 and State Road 57 pavement subgrade in conjunction with a resilient 

modulus value of 6,000 lbs/sq.in.  It is recommended that Type III Subgrade Treatment 

be used for the realignment of Nobles Chapel Road, Old Nobles Chapel Road, Old State 

Road 57 and the local access road in conjunction with a resilient modulus value of 3,300 
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lbs/sq.in.  Adequate drainage should be provided at the site to minimize any increase in 

moisture content of the subgrade soils. 

 

Where overlay of the existing pavement (rather than reconstruction) is planned, it is 

recommended that the existing pavement be inspected for cracking and deterioration 

prior to the overlay.  Any portions of pavement that exhibit such features should be 

removed and reconstructed according to the guidelines outlined in the following 

paragraphs. 

   

5.7 Pavement Drainage 

Adequate drainage should be provided at the site with outlets at regular intervals to minimize 

any increase in moisture content of the subgrade soils.  Subsurface drains are recommended 

for this project.  Filter fabric will be needed due to the silty nature of the subgrade soils. 

 

The drainage ditches should be cut prior to any other construction work beginning on this 

project.  This will help to reduce the moisture within the subgrade soils, which are 

inherently wet.   

 

5.8 pH Values 

The soil samples tested during the laboratory investigation indicate elevated pH values at 

some locations.  Protective measures should be considered for underground structures.   
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Summary of Soil pH Values 
 

Boring Number Depth, ft pH Value 

RB-49 13.5 – 15.0 7.3 

RB-57 1.0 – 2.5 6.2 

TB-3 8.5 – 10.0 7.6 

TB-4 13.5 – 15.0 7.4 

TB-4 28.5 – 30.0 8.1 

TB-10 13.5 – 15.0 6.9 

TB-14 13.5 – 15.0 7.0 

TL-21 3.5 – 5.0 5.7 

TL-21 6.0 – 7.5 6.4 

 
 

 
6.0   GENERAL CONSTRUCTION PROCEDURES 

AND RECOMMENDATIONS 
 

Since this investigation identified actual subsurface conditions only at the test boring 

locations, it was necessary for our geotechnical engineers to extrapolate these conditions in 

order to characterize the entire project site.  Even under the best of circumstances, the 

conditions encountered during construction can be expected to vary somewhat from the test 

boring results and may, in the extreme case, differ to the extent that modifications to the 

foundation recommendations become necessary.  Therefore, we recommend that ATC be 

retained as geotechnical consultant through the earth-related phases of this project to 

correlate actual soil conditions with test boring data, identify variations, conduct additional 

tests that may be needed and recommend solutions to earth-related problems that may 

develop. 
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6.1 Pile Installation 

In order to assure that the bridge structure piles are properly installed, it is recommended 

that a representative of the geotechnical engineer who is independent of the contractor 

perform continuous inspection during pile installation.  An accurate record should be 

kept of the date, time, depth of penetration, driving resistance and other pertinent data for 

each pile as well as the characteristics of the pile driver that is used.  The pile driver 

should have sufficient energy to drive the piles to bearing as prescribed in Section 5.1 of 

this report.  To assure proper pile capacity, the driving criteria to be used during 

production pile driving should be determined based upon the pile hammer and pile 

section that is used. The driving criteria will be established by the geotechnical engineer 

at the time of construction once the specific details regarding pile installation have been 

established.  All pile driving should be done in accordance with INDOT Standard 

Specifications, Section 701. 

 

6.2 Spread Footing Excavations 

The bedrock at the base of the spread footing excavations that are designed to bear on 

bedrock (such as for the interior pier for the Nobles Chapel Road bridge over Interstate 

69, Structure No. 2 – Station 1561+83 Line A, Structure No. 3 – Station 1590+11 Line A 

and the structure for the ditch on Ramp A-1) should be inspected to verify that the 

footings will bear on competent bedrock or on flowable fill placed on competent bedrock 

as prescribed in Sections 5.1.1, 5.2.1, 5.2.2 and 5.2.4.  If loose bedrock, bedrock that has 

softened or soil is encountered at the base of the footing excavation, the unsuitable 

materials should be removed and the footing bearing elevation should be extended to 

reach competent bedrock, which should then be re-inspected.  If the actual footing 

bearing elevation cannot be lowered, the undercut excavation should be backfilled with 

concrete to re-establish the design footing bearing elevation.   

 

The soil/rock at the base of each spread footing excavation for the pre-cast concrete arch 

structures should be inspected by a geotechnical engineer or a qualified soils technician 



Geotechnical Engineering Investigation 
Proposed Interstate 69 Design/Build Project 

Interstate 64 to State Road 68, Gibson and Warrick Counties, Indiana  
INDOT Project No. IM-069-0 (004), INDOT Des. No. 0500436 

ATC Project No. 86.00481.0181 
   
 

ATC Associates Inc. 
 Page 45 

to insure that all loose, soft or otherwise undesirable material (such as organic material, 

sediment from the streams, etc.) is removed from beneath the footing locations and that 

the footings will bear on satisfactory material.  At the time of such inspection, it will be 

necessary to make hand auger borings or use a hand penetration device in the base of the 

foundation excavations in soils to insure that the soils below the base are satisfactory for 

foundation support.  The necessary depth of penetration will be established during 

inspection.   

 

If soft, loose or otherwise unsuitable materials are encountered at the footing bearing 

elevation and it is inconvenient to lower the footings, the proposed footing bearing 

elevations may be re-established by backfilling after the undesirable material has been 

removed.  The undercut excavation beneath each footing should extend to suitable bearing 

materials and the dimensions of the excavation base should be determined by imaginary 

planes extending outward and down on a 2 (vertical) to 1 (horizontal) slope from the base 

perimeter of the footing.  The entire excavation should then be refilled with structure 

backfill, flowable fill or lean concrete.  Special care should be exercised to remove any 

sloughed, loose or soft materials near the base of the excavation slopes.  In addition, special 

care should be taken to "tie-in" the compacted fill with the excavation slopes, with benches 

as necessary, to insure that no pockets of loose or soft materials will be left in place along the 

excavation slopes below the foundation bearing level.   

 

Soils and bedrock that are exposed in the bases of all satisfactory footing excavations should 

be protected against any detrimental change in condition such as from disturbance, rain and 

freezing.  Surface run-off water should be drained away from the excavation and not allowed 

to pond.  If possible, all footing concrete should be placed the same day the excavation is 

made.  If this is not practical, the footing excavations should be adequately protected. 
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6.3 Site Preparation and Earthwork 

All topsoil, wet, soft, loose or otherwise unsuitable surficial bearing soils should be stripped 

from the project site within the construction limits prior to construction of the roadway.  The 

drainage ditches should be cut prior to any construction work beginning on this project. 

This will help to reduce the moisture within the subgrade soils, which are inherently wet.  

 

Based on the general consistency of the soils that were encountered in the test borings 

and our experience on other projects with similar soil conditions, it is anticipated that 

significant subgrade problems may be encountered in much of the pavement areas that 

are in cut or at-grade sections.  Most of the subgrade soils have high silt contents and 

even those soils that may currently be relatively firm can easily become unstable during 

construction when exposed to precipitation and construction traffic.  In order to attain a 

suitable foundation for the pavement subgrade in cut and at-grade areas, the foundation 

soils may require some modification to reduce the excess moisture content.  This can be 

achieved by performing in-place chemical modification of the exposed subgrade.  

Furthermore, it is likely that special measures may be required in order to establish a firm 

foundation on which embankment fill will be placed.  In such cases, chemical 

modification can be used to improve the subgrade soils so that a firm working base is 

established beneath embankments.  It is suggested that an undistributed quantity of 

chemical modification be included in the contract to be used where determined to be 

necessary to provide a suitable foundation for the pavement or for the embankments.  It is 

not possible to accurately determine beforehand the amount of chemical modification that 

may be required since this is dependent upon seasonal conditions, construction 

equipment and methods and the specific soil type encountered at the subgrade level.  

However, based upon the soil types that were encountered in the test borings, the 

currently planned cross-sections and the expected schedule for this project, it is possible 

that approximately 75 percent of the subgrade could require chemical modification. 
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Proofrolling of the natural ground surface should be performed in accordance with the 

INDOT Standard Specifications Section 203.26 within all areas where new fill will be 

placed.  Care should be exercised during grading operations at the site.  Due to the nature of 

the near-surface soils, the traffic of construction equipment, including compaction 

equipment, may create pumping and general deterioration of the shallower soils, especially if 

excess surface water is present.  The grading, therefore, should be done during a dry season, 

if possible. 

 

6.4 Placement and Compaction of Engineered Fill 

Engineered fill should be placed in lift thicknesses not to exceed about 8 in. and compacted 

to a minimum of 95 percent of the standard Proctor maximum dry density (AASHTO T99) 

as specified in the current INDOT Standard Specifications.  Due to the presence of high silt 

content soils, the moisture content during construction shall be controlled within a range 

of 3 percent below the optimum moisture content to the optimum moisture content.  In no 

case shall the soils be placed and compacted at a moisture content in excess of the 

optimum moisture content.  It is likely that some drying of the fill material will be required 

before being placed in order to meet the INDOT Standard Specification for fill placement.  

However, adequate moisture conditioning may be difficult during wet seasons and, during 

such seasons, a granular material may be necessary to satisfy the minimum compaction 

requirements. 

 

Where the alignment of the roadway crosses existing drainage ditches, the soft sediment in 

the base of the channels should be removed and replaced with “B” borrow to a thickness of 

at least 2 ft above the free ground water level.  Backfilling should be done in accordance 

with Section 203.09 of the INDOT Standard Specifications. 
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6.5 Fill Sections 

It is recommended that the sideslopes of the new embankments be 3 (horizontal) to 1 

(vertical), or flatter.  Where fill material is placed on existing slopes, benches should be 

cut into the existing slopes subsequent to fill placement so as to preclude a shear plane 

from developing at the interface.  Benches having a minimum width of 10.0 ft should be 

cut into the natural slopes and existing embankment side slopes that are 4 (horizontal) to 

1 (vertical) or steeper before new engineered fill is placed.  These benches should be 

excavated in accordance with Section 203.21 of the INDOT Standard Specifications. 

 

6.6 Erosion Protection 

Highly erodible, granular material (such as “B” borrow) should not be used in proposed 

ditches or within 12 in. of the required final grade of side slopes.  The material required 

to encase the embankment should be non-erodible, cohesive material free from debris and 

other deleterious materials and suitable for sustaining vegetation.  The final slopes should 

be seeded or sodded for erosion control.  If seeded, the slope should be protected with an 

erosion control blanket to provide for adequate seed germination and rooting. 

 

All topsoil and any soft sediments should be removed along the entire length of all 

proposed drainage structures and replaced with engineered fill to an elevation 2.0 ft 

above the ground water level or to the invert elevation of the proposed structure, 

whichever is higher.  The outer 10 ft of "B” borrow under the ends of the structure should 

be enveloped with a continuous length of permeable non-woven geotextile.  This 

geotextile should extend the entire width of the excavation.  All the soils surrounding the 

drainage structures should be compacted to at least 95 percent of the maximum dry 

density as determined in accordance with section 203.24 of the INDOT standard 

specifications.  The soil in the bottom of the excavation, any bedding material, and the 

structure backfill, should be tested to insure compliance with this density criteria.  If 

during construction, soft soils are encountered at depths that make removal impractical or 

if 95 percent of the maximum dry density cannot be obtained at the bottom of the 
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excavation or in other areas, this office should be contacted for additional 

recommendations. 

 

6.7 Construction Dewatering 

Based upon the ground water data obtained during drilling operations, it appears that some 

dewatering will be required in excavations made during construction.  In cases where 

cohesive soils are encountered in the base of excavations, it is expected that such dewatering 

can be handled by conventional dewatering methods such as pumping from sumps.  In cases 

where a saturated silt layer is encountered in the base of the excavation, it will not be 

possible to pump water directly from the base of the excavation without causing a quick 

condition and deterioration of the subgrade soil.  In this case, it will be necessary to pump 

from a sump located adjacent to the excavation or to depress the ground water using wells or 

well points. A specialty dewatering contractor should be retained to install and maintain the 

dewatering system.  The best dewatering system for each case must be determined at the 

time of construction based upon actual field conditions. 
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APPENDIX B 
 

FIELD CLASSIFICATION SYSTEM FOR SOIL EXPLORATION 
LOGS OF TEST BORINGS - ROADWAY TEST BORINGS (61) 

LOGS OF TEST BORINGS - STRUCTURE TEST BORINGS (24) 
 

 



FIELD CLASSIFICATION SYSTEM FOR SOIL EXPLORATION 
 

NON-COHESIVE SOILS 
(Silt, Sand, Gravel and Combinations) 

 
Density         Particle Size Identification 
Very Loose     - 5 blows/ft or less     Boulders - 8 inch diameter or more 
Loose      - 6 to 10 blows/ft     Cobbles - 3 to 8 inch diameter 
Medium Dense   -     11 to 30 blows/ft     Gravel -          Coarse        - 1 to 3 inch 
Dense      -     31 to 50 blows/ft    Medium      - ½ to 1 inch 
Very Dense     -     51 blows/ft or more    Fine  - ¼ to ½ inch 
          Sand - Coarse  2.00mm to ¼ inch 
           (dia. of pencil lead) 
Relative Proportions       Medium 0.42 to 2.00mm 
Descriptive Term       Percent        (dia. of broom straw) 
Trace          1 – 10      Fine  0.074 to 0.42mm 
Little             11 – 20                   (dia. of human hair) 
Some             21 – 35       Silt     0.074 to 0.002mm 
And             36 – 50        (cannot see particles) 
 

COHESIVE SOILS 
(Clay, Silt and Combinations) 

 
Consistency         Plasticity 
Very Soft     - 3 blows/ft or less     Degree of Plasticity   Plasticity Index 
Soft      - 4 to 5 blows/ft      None to slight         0 – 4 
Medium Stiff     - 6 to 10 blows/ft     Slight          5 – 7 
Stiff      -     11 to 15 blows/ft     Medium          8 – 22 
Very Stiff     -     16 to 30 blows/ft     High to Very High         over 22 
Hard      -     31 blows/ft or more 
 
Classification on logs are made by visual inspection of samples. 
 
Standard Penetration Test – Driving a 2.0 in. O.D. 1-3/8 in. I.D. sampler a distance of 1.0 ft into 
undisturbed soil with a 140 pound hammer free falling a distance of 30.0 in.  It is customary for ATC to 
drive the spoon 6.0 in. to seat into undisturbed soil, then perform the test.  The number of hammer 
blows for seating the spoon and making the test are recorded for each 6.0 in. of penetration on the drill 
log (example – 6/8/9).  The standard penetration test result can be obtained by adding the last two 
figures (i.e., 8 + 9 = 17 blows/ft).  (ASTM D-1586-67). 
 
Strata Changes – In the column “Soil Descriptions” on the drill log the horizontal lines represent strata 
changes.  A solid line (        ) represents an actually observed change.  A dashed line (        ) represents 
an estimated change. 
 

 

Ground Water observations were made at the times indicated.  Porosity of soil strata, weather 
conditions, site topography, etc., may cause changes in the water levels indicated on the logs 
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Brown and light brown, slightly moist, medium
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Bottom of Test Boring at 15.0 ft

Brown and gray, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6
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(Lab No. 2) A-6

0.9 ft Asphalt, 1.0 ft Crushed Limestone (Visual)
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1.0 ft Asphalt, 0.5 ft Crushed Limestone (Visual)
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0.5 ft Asphalt, 0.5 ft Crushed Limestone
(Visual)
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

TEST DATA

Sample Type

TEST BORING LOG

D
ep
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S
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le

, f
t

Boring MethodDepth to Groundwater

Cave Depth
hours--After

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

RB-22
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Brown and gray, moist, medium stiff to very stiff
SILTY CLAY
(Lab No. 1) A-7-6

SS

Bottom of Test Boring at 20.0 ft

SSBrown, moist, medium stiff SILTY CLAY
(Lab No. 1) A-7-6

Gray to brown, moist, medium stiff, silty clay with
trace crushed limestone (FILL)
(Lab No. 1) A-7-6

0.7 ft Asphalt, 0.5 ft Crushed Limestone
(Visual)

252+00 Line "D"
8 ft Right
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SS

20.0

6.0

1.2

400.0

408.0

414.0

418.8

SS

SS

SS

INDOT Proj. No. IM-069-0
(004)

4.5+

3.0

1.5

--

--

16.1

20.1

INDOT Des. No. 0500436

Traffic control with flagmen
required

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

4-7-9

4-4-6

3-3-4

3-3-6

3-3-3

3-4-6 22.5

6

5

4

3

--

1

R
em

ar
ks

2

Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/3/07
1/3/07
C. Carroll
S. Marcum
HSA-Truck

None
Dry

--
15.1
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SOIL CLASSIFICATION
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BORING #

JOB #

of1
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RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Depth to Groundwater

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

TEST BORING LOG

1Page

TEST DATADRILLING and SAMPLING INFORMATION

Sample Type
Noted on Drilling Tools
At Completion

Cave Depth
hours--After
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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--



Bottom of Test Boring at 15.0 ft

SS

SS

SS

SS

427.7

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 4) A-7-6

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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ks

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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13.0

0.3

413.0

415.0
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, %

Traffic control with flagmen
required

2.75

3.5

3.0

23.6

23.1

22.0

25.8

2.25

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

5-5-5

4-4-4

5-5-6

4-5-6

4-5-5

INDOT Des. No. 0500436

5

4

3

2

1

1.0

256+00 Line "D"
8 ft Left

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

6.5
11.5

--
12.5

STATION

OFFSET

ft.
ft.
ft.
ft.
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CFA
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MD
HA

SURFACE ELEVATION   428 S
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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TEST BORING LOG

TEST DATA
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Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Sample Type

DRILLING and SAMPLING INFORMATION
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t

Boring MethodDepth to Groundwater

Cave Depth
hours--After

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

140
30
2.0

--
--

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT NAME

PROJECT LOCATION

Noted on Drilling Tools
At Completion
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in.

in.

in.

in.



415.0

428.0

SS

SS

SS

SS

SS

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Bottom of Test Boring at 15.0 ft

Brown, moist, medium stiff to stiff SILTY CLAY
(Lab No. 1) A-7-6

1.1 ft Asphalt, 0.9 ft Crushed Limestone (Visual)

G
ro

un
dw

at
er

SS
ST
CA
RC
CU
CT

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07
7988 Centerpoint Drive, Suite 100

Indianapolis, IN  46256
317-849-4990

Fax 317-849-4278
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8 ft Right
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R
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Traffic control with flagmen
required

4.0

3.25

3.0

2.75

2.0

20.7

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

4-4-6

5-7-7

5-5-6

4-5-6

4-4-4

INDOT Des. No. 0500436

1

5

4

2

3

1/15/07
1/15/07
T. Smoot
B. Kleeman
HSA-Truck

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

CLIENT

PROJECT NAME

PROJECT LOCATION
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MD
HA

SURFACE ELEVATION   430 S
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Noted on Drilling Tools
At Completion

TEST BORING LOG
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ft.

DRILLING and SAMPLING INFORMATION TEST DATA
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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11.5
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13.0
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Boring MethodDepth to Groundwater

Cave Depth
hours

1

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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D
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S
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le

, f
t

140
30
2.0

--
--

--



442.4

450.1

SS

SS

SS

SS

SS

0.3

Bottom of Test Boring at 14.4 ft
Brown, weathered SHALE

Brown, moist, stiff SILTY CLAY
(Lab No. 2) A-6
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,
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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436.9

M
oi

st
ur

e 
C

on
te

nt
, %

436.0

R
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ks

14.4
13.5

8.0

P
oc

ke
t P
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ro
m

et
er

P
P

-ts
f

INDOT Des. No. 0500436

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 1) A-7-6

--

3.0

2.0

1.5

26.4

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

36-50/0.4'

6-6-7

4-5-7

4-4-5

3-3-4 3.0

5

88+50 Line "PR-C"
Centerline

Topsoil (Visual)

4

3

2

1

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

None
Dry

--
12.5
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HA

SURFACE ELEVATION   450.4 S
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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in.

1

TEST BORING LOG

DRILLING and SAMPLING INFORMATION

Sample Type

TEST DATA

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Boring MethodDepth to Groundwater

Cave Depth
hours--

RB-26
86.00481.0181

CLIENT

PROJECT NAME

PROJECT LOCATION

After

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

D
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, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion
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SS

SS

SS

SS

SS

442.7

437.2

Bottom of Test Boring at 14.0 ft
Brown, weathered SHALE

Brown and light gray, moist, stiff SILTY CLAY
LOAM
(Lab No. 2) A-6

Brown and light gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

R
em
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ks

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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0.3

436.7
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INDOT Des. No. 0500436

Topsoil (Visual)

--

2.0

1.5

1.5

1.0

22.1

19.6

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.5'

5-5-7

3-3-4

4-4-4

2-3-3
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1
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/17/07
1/17/07
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B. Kleeman
HSA-ATV
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Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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in.
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TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

Sample Type

After

Boring MethodDepth to Groundwater

Cave Depth
hours--

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method
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CT
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ep
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, f
t

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

140
30
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--

CLIENT

PROJECT NAME

PROJECT LOCATION

Noted on Drilling Tools
At Completion



5
13.5

Topsoil (Visual)

4

3

2

1

0.3

437.1
438.1

451.3

SS

SS

Bottom of Test Boring at 14.5 ft
Gray, severely weathered SHALE

Brown and gray, moist, soft to stiff SILTY CLAY
(Lab No. 1) A-7-6

SS
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S
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N
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23.6

SS --

2.5

2.0

2.5

32.8

2-2-3

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

37-50/0.5'

6-6-7

5-6-6

1.5
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, f
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140
30
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Noted on Drilling Tools
At Completion
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lbs.
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in.

in.

RB-28
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

None
Dry

--
13.0

After

ft.
ft.
ft.
ft.
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t

Boring MethodDepth to Groundwater

Cave Depth
hours--

G
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er

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

1/17/07
1/17/07
T. Smoot
B. Kleeman
HSA-ATV

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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97+00 Line "PR-C"
Centerline

Page

Sample Type

TEST DATA

TEST BORING LOG

11

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

DRILLING and SAMPLING INFORMATION



SS

SS

SS

SS

SS

441.1

430.6

Bottom of Test Boring at 14.1 ft

Brown and gray, severely weathered
SANDSTONE

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, moist, soft SILTY CLAY
(Lab No. 1) A-7-6
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em

ar
ks

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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13.5

3.0

0.3
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INDOT Des. No. 0500436

Topsoil (Visual)

--

3.0

3.0

1.5

0.25

22.2

26.2

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

30-50/0.1'

4-4-4

5-5-6

3-3-4

1-2-2

23.0

3
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1
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th
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t

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/17/07
1/17/07
T. Smoot
B. Kleeman
HSA-ATV

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

ft.
ft.
ft.
ft.

None
Dry

--
13.0

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   444.1 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
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s
R
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y 

G
ra
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ic

s

S
am
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e

N
o.

of

S
tra
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m

E
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tio

n,
 ftSOIL CLASSIFICATION

5

10

BORING #

JOB #

Page

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

1 1

RB-29
86.00481.0181

lbs.

in.

in.

in.

in.

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

Sample Type

After

Boring MethodDepth to Groundwater

Cave Depth
hours--

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

SS
ST
CA
RC
CU
CT

D
ep

th
S

ca
le

, f
t

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

140
30
2.0

--
--

CLIENT

PROJECT NAME

PROJECT LOCATION

Noted on Drilling Tools
At Completion



SS

SS

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

SS
Bottom of Test Boring at 13.9 ft
Gray, weathered SHALE

Reddish brown, severely weathered
SANDSTONE

Reddish brown, moist, hard SILTY CLAY
(Lab No. 1) A-7-6

3.0

M
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st
ur

e 
C
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nt
, %

S
ta
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ar

d 
P

en
et

ra
tio

n 
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,

B
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w
s 
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m
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R
em

ar
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G
E

O
-S

TA
N

D
A

R
D
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TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

13.5

SS

5.5

SS

0.3

425.9
426.3

430.3

431.8

434.3

436.8

439.5
Light gray and brown, very moist, soft SILT
(Lab No. 7) A-4

8.0

24.1

Brown, moist, medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6

--

--

3.0

3.5

22.0

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.4'

7-17-20

4-4-5

4-4-5

1-2-2 0.75

13.9

Topsoil (Visual)

Brown and light gray, slightly moist, medium stiff
SILT
(Lab No. 9) A-4

5

4

3

2

1

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

hours

ft.
ft.
ft.
ft.

None
Dry
0.9

13.5

9.5

STATION

OFFSET

Depth to Groundwater

Cave Depth

SOIL CLASSIFICATION

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   439.8 S
am

pl
e 

Ty
pe

S
am

pl
er
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s
R
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y 

G
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s

S
am
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e

N
o.

of

S
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m

E
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tio

n,
 ft

5

10

BORING #

JOB #

1/17/07
1/18/07
T. Smoot
B. Kleeman
HSA-ATV

Boring Method
- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Sample Type

24

SS
ST
CA
RC
CU
CT 1

TEST DATA

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

CLIENT

PROJECT NAME

PROJECT LOCATION

DRILLING and SAMPLING INFORMATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

TEST BORING LOG

1Page

S
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m

D
ep

th
, f

t

lbs.

in.

in.

in.

in.

After

D
ep

th
S

ca
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, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

G
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er

105+00 Line "PR-C"
Centerline

RB-30
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana



SS

SS

SS

SS
Topsoil (Visual)

440.0

Bottom of Test Boring at 14.1 ft
Brown, weathered SHALE

Reddish brown and gray, moist, medium stiff
SILTY CLAY
(Lab No. 4) A-7-6

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

109+00 Line "PR-C"
20 ft Right

G
ro
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er

STATION

OFFSET

P
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P
P

-ts
f

G
E

O
-S

TA
N

D
A

R
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.G
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TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07
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SS

441.7

14.1
13.5

5.5

2.0

0.3

427.9
428.5

436.5

INDOT Des. No. 0500436

--

2.5

2.25

2.5

3.0Brown, moist, medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6

20.7

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

50/0.6'

3-3-4

4-4-5

4-4-4

4-4-4

20.7

4

5

3

2

1

M
oi

st
ur

e 
C

on
te

nt
, %

Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/17/07
1/18/07
T. Smoot
B. Kleeman
HSA-ATV

R
em

ar
ks

None
Dry
2.4
9.7

S
tra

tu
m

D
ep

th
, f

t

S
tra

tu
m

E
le

va
tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   442 S
am

pl
e 
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S
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pl
er

 G
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s
R
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y 

G
ra
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s

S
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e

N
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ft.
ft.
ft.
ft.

SOIL CLASSIFICATION

5

10

BORING #

JOB #

of

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Depth to Groundwater

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

DRILLING and SAMPLING INFORMATION

RB-31
86.00481.0181

1 1Page

TEST BORING LOG

TEST DATA

Cave Depth
hours24After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Noted on Drilling Tools
At Completion

SS
ST
CA
RC
CU
CT

lbs.

in.

in.

in.

in.

Sample Type

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278



SS

SS

SS

SS

435.5

Bottom of Test Boring at 15.0 ft

Brown and gray, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Brown and gray, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown, slightly moist, very stiff, silty clay loam
(FILL)
(Lab No. 2) A-6

113+00 Line "PR-C"
12 ft Right

G
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er

STATION

OFFSET

P
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SS

437.3

15.0

12.0

5.5

3.5

1.7

424.0

427.0

433.5

INDOT Des. No. 0500436

1.1 ft Asphalt, 0.6 ft Crushed Limestone
(Visual)

--

--

--

3.0

--

19.5

16.4

INDOT Proj. No. IM-069-0
(004)

Traffic control required

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

5-6-8

3-3-4

3-4-4

4-5-6

5-9-10

21.3

4

M
oi

st
ur

e 
C

on
te

nt
, %

5

3

2

1

Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/4/07
1/4/07
C. Carroll
S. Marcum
HSA-Truck

R
em

ar
ks

None
Dry

--
12.0

S
tra

tu
m

D
ep

th
, f

t

S
tra

tu
m

E
le

va
tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   439 S
am

pl
e 
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pe

S
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pl
er

 G
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s
R
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ov
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y 

G
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s

S
am
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e

N
o.

ft.
ft.
ft.
ft.

SOIL CLASSIFICATION

5

10

15

BORING #

JOB #

of1

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Depth to Groundwater

DRILLING and SAMPLING INFORMATION

Sample Type

RB-32
86.00481.0181

1Page

TEST BORING LOG

TEST DATA

Cave Depth
hours--After

D
ep

th
S

ca
le

, f
t

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

SS
ST
CA
RC
CU
CT

140
30
2.0

--
--



Brown, severely weathered SHALE

SS

Bottom of Test Boring at 19.0 ft

SS

Brown, gray and dark brown, moist, stiff SILTY
CLAY
(Lab No. 1) A-7-6

Brown and dark brown, moist, soft to medium
stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)

20+00 "S-2-A"
Centerline

18.5

G
ro
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at
er
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OFFSET

P
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P
P
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G
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R
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TE
  0

04
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-1
81

.G
P

J 
 A

TC
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N
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G
E

.G
D

T 
 4

/1
2/

07

SS

19.0

12.0

0.3

464.6
465.1

471.6

483.3

SS

SS

SS

INDOT Des. No. 0500436

--

3.5

3.25

2.5

2.5

2.25

20.0

26.3

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.5'

3-4-8

4-5-5

2-3-5

2-3-3

2-2-3

22.0

6

5

4

3

1

R
em

ar
ks

2

Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/11/07
1/12/07
T. Smoot
S. Marcum
HSA-ATV

None
Dry
6.2
9.6

S
tra

tu
m

D
ep

th
, f

t

S
tra

tu
m

E
le

va
tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   483.6 S
am

pl
e 

Ty
pe

S
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s
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y 

G
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s

S
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e

N
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ft.
ft.
ft.
ft.

SOIL CLASSIFICATION

5

10

15

BORING #

JOB #

of1

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Depth to Groundwater

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

TEST BORING LOG

1Page

TEST DATADRILLING and SAMPLING INFORMATION

Sample Type
Noted on Drilling Tools
At Completion

Cave Depth
hours24After

D
ep

th
S

ca
le

, f
t

lbs.

in.

in.

in.

in.

RB-33
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

140
30
2.0

--
--



5

4

3

2

1

Bottom of Test Boring at 23.8 ft

-gray below 22.0 ft

-reddish brown and gray below 6.0 ft

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

Brown, moist, very stiff SILTY CLAY LOAM
(Lab No. 2) A-6

6

7

--

Depth to Groundwater

--

ft.
ft.
ft.
ft.

None
Dry
12.8
18.5

S
tra

tu
m

D
ep

th
, f

t

Boring Method

Cave Depth
hours24After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

37-50/0.4'

Brown and gray, severely weathered SHALE

--

--

--

--

Auger refusal at 23.8 ft

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

50/0.3'

--

50/0.5'

6-7-14

6-10-14

16-22-21

8-10-12
Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

BORING #

JOB #

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 1

Sample Type

Topsoil (Visual)

5

10

15

20

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

SOIL CLASSIFICATION
S
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m
E
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tio
n,

 ft

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

of1

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/11/07
1/12/07
T. Smoot
S. Marcum
HSA-ATV

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

RB-34
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

SS

23.8

1.5
0.2

466.7

489.0
490.3

SS

CLIENT

PROJECT NAME

PROJECT LOCATION

SS

R
em

ar
ks

SS

SS

SS

SURFACE ELEVATION   490.5

HSA
CFA
CA
MD
HA

SS

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

S
am

pl
e

N
o.

S
am

pl
er
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ic

s
R
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ov

er
y 

G
ra

ph
ic

s

SS
ST
CA
RC
CU
CT

S
am

pl
e 

Ty
pe

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

23+50 "S-2-A"
Centerline
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SS
ST
CA
RC
CU
CT

SS

SS

SS

SS

SS

SS

468.8

0.2

Bottom of Test Boring at 18.7 ft

-gray below 3.0 ft

Dark brown and gray, severely weathered
SHALE

Topsoil (Visual)

STATION

OFFSET

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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487.3
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R
em

ar
ks

18.7

36-50/0.4'

INDOT Des. No. 0500436

--

--

--

--

--

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.2'

50/0.3'

50/0.3'

50/0.5'

50/0.4' --

3

6

4

2

1

5

1/11/07
1/11/07
T. Smoot
S. Marcum
HSA-ATV

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

27+00 "S-2-A-PR"
Centerline

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   487.5 S
am

pl
e 

Ty
pe

S
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er
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y 

G
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 ftSOIL CLASSIFICATION

5

10

15

BORING #

JOB #

DRILLING and SAMPLING INFORMATION

lbs.

in.

in.

in.

in.

1 1

RB-35
86.00481.0181

ft.
ft.
ft.
ft.

Page

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

TEST BORING LOG

TEST DATA

Sample Type
None

Dry
--
--

S
tra

tu
m

D
ep

th
, f

t

Boring MethodDepth to Groundwater

Cave Depth
hours

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

--



31.3

--

--

3.0

2.75

1.25

1-2-2

26.2SS

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

30-50/0.4'

30-50/0.5'

4-5-6

2-7-7
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20.0

8.0

0.4

SS

464.0

469.5

472.0

477.1

SS

SS

SS

SS

5.5

1

6

5

4

3-3-52

3

Brown and dark brown, severely weathered
SHALE

Bottom of Test Boring at 20.0 ft

Brown, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown, gray and dark brown, moist, stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Brown and gray, moist, soft to medium stiff
SILTY CLAY LOAM
(Lab No.2 )

Topsoil (Visual)

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand AugerCave Depth

ft.
ft.
ft.
ft.

13.5

None
Dry
2.8
9.2
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er

Boring MethodDepth to Groundwater

SOIL CLASSIFICATION

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   477.5 S
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t

CLIENT

PROJECT NAME

PROJECT LOCATION

hours

DRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 11

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

SS
ST
CA
RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

29+50 "S-2-A-PR"
Centerline

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

RB-36
86.00481.0181

After

D
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S
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le

, f
t

140
30
2.0

--
--

TEST DATA

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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R
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Bottom of Test Boring at 19.4 ft
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t

Brown and gray, severely weathered SHALE

Brown, gray and dark brown, moist, medium stiff
to very stiff SILTY CLAY LOAM
(Lab No. 2) A-6

6

3.5

Topsoil (Visual)

--

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/10/07
1/11/07
T. Smoot
S. Marcum
HSA-ATV

ft.
ft.
ft.
ft.

None
Dry
4.1

12.5

47-50/0.4'

3.5

2.25

20.0

27.7

Auger refusal at 19.4 ft

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

--

25-46-50/0.4'

16-17-35

6-7-8

6-8-8

2-4-5

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines
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Sample Type

TEST DATADRILLING and SAMPLING INFORMATION
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

-gray below 17.0 ft
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BORING #

JOB #

TEST BORING LOG

Boring MethodDepth to Groundwater

Cave Depth
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t
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2.0

--
--

Noted on Drilling Tools
At Completion
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0.4

449.4
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P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

SS

SS

SS

SS

SS

SURFACE ELEVATION   468.8

HSA
CFA
CA
MD
HA

459.8

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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pe

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

32+00 "S-2-A-PR"
Centerline
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OFFSET

1
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CA
RC
CU
CT



SS

SS

SS

SS
Topsoil (Visual)

441.0

Bottom of Test Boring at 15.0 ft

Gray, severely weathered SHALE

Brown and gray, moist, very stiff SILTY CLAY
(Lab No. 4) A-7-6

Brown, gray and black, moist, medium stiff
SILTY CLAY
(Lab No. 1) A-7-6

43+00 "S-2-A-PR"
Centerline
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SS

443.7

15.0

11.0

8.0

3.0

0.3

429.0

433.0

436.0

INDOT Proj. No. IM-069-0
(004)

--

2.75

2.75

3.0

Light brown, very moist, soft SILT
(Lab No. 7) A-4

INDOT Des. No. 0500436

Auger refusal at 15.0 ft

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

17-20-50

3-10-15

5-5-5

3-3-4

2-2-2 0.5

4
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2

1
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Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/10/07
1/11/07
T. Smoot
S. Marcum
HSA-ATV
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8.5
Dry
2.3
5.2

S
tra

tu
m
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 ft
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CFA
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MD
HA

SURFACE ELEVATION   444 S
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ft.
ft.
ft.
ft.

SOIL CLASSIFICATION

5
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15

BORING #

JOB #

of

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Depth to Groundwater

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

DRILLING and SAMPLING INFORMATION

RB-38
86.00481.0181

1 1Page

TEST BORING LOG

TEST DATA

Cave Depth
hours24After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Noted on Drilling Tools
At Completion
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CU
CT
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in.
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Sample Type

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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10.0

5.5

1.0

441.3

445.8

SS
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SS

SS

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

450.3

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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Bottom of Test Boring at 10.0 ft

46+00 Line "S-2-C"
10 ft Right
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

INDOT Proj. No. IM-069-0
(004)

--

--

2.0

INDOT Des. No. 0500436

Traffic control required

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

6-7-6

5-5-7

3-4-4

4-4-5 2.0

Brown, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown, moist, medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6

0.5 ft Asphalt, 0.5 ft Crushed Limestone

SS
ST
CA
RC
CU
CT

4

3

2

1

1/4/07
1/4/07
C. Carroll
S. Marcum
HSA-Truck

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

of

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   451.3 S
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 ftSOIL CLASSIFICATION
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BORING #
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Noted on Drilling Tools
At Completion

TEST BORING LOG

DRILLING and SAMPLING INFORMATION

Sample Type

RB-39
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t

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TEST DATA

Cave Depth
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8.0

1

S
tra

tu
m

D
ep

th
, f

t

Page

Depth to Groundwater

140
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2.0
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hours--After
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Boring Method



SS

10.0

6.0

0.3

457.7

461.7

SS

R
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SS

SS

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

467.4

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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Bottom of Test Boring at 10.0 ft
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10 ft Right

G
ro

un
dw

at
er

STATION

OFFSET

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

M
oi

st
ur

e 
C

on
te

nt
, %

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

INDOT Proj. No. IM-069-0
(004)

--

--

3.5

INDOT Des. No. 0500436

Traffic control required

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

26-35-45

20-47-50

4-7-10

4-5-5 1.5

Brown to gray, severely weathered SHALE

Light brown and gray, moist, medium stiff to very
stiff SILTY CLAY
(Lab No. 1) A-7-6

0.1 ft Asphalt, 0.2 ft Crushed Limestone
(Visual)

SS
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RC
CU
CT
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3

2

1

1/16/07
1/16/07
T. Smoot
B. Kleeman
HSA-Truck

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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HSA
CFA
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MD
HA

SURFACE ELEVATION   467.7 S
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Noted on Drilling Tools
At Completion

TEST BORING LOG

DRILLING and SAMPLING INFORMATION

Sample Type
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TEST DATA
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Boring Method
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Bottom of Test Boring at 10.0 ft
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SS

None
Dry
1.2
4.1

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)

22.3 3.0

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.

3-3-4

SS

23.4

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

4-4-5

4-5-5

2.0

1/18/07
1/19/07
T. Smoot
B. Kleeman
HSA-ATV

5-5-6

24After
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Cave Depth

Noted on Drilling Tools
At Completion

Depth to Groundwater
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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7988 Centerpoint Drive, Suite 100
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3+00 Line "LSR3"
Centerline
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- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
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- Continuous Tube
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TEST DATA
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DRILLING and SAMPLING INFORMATION
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Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman
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Boring Method
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PROJECT NAME

PROJECT LOCATION

TEST BORING LOG



428.5

435.8

SS

SS

SS

SS

SS

0.7

Bottom of Test Boring at 14.1 ft
Brown, severely weathered SHALE

Brown and dark brown, moist, very stiff SILTY
CLAY
(Lab No. 1) A-7-6
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Fax 317-849-4278

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

G
ro

un
dw

at
er

423.0

M
oi

st
ur

e 
C

on
te

nt
, %

422.4

R
em

ar
ks

14.1
13.5

8.0

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

INDOT Des. No. 0500436

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

--

4.0

3.0

2.5

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.6'

9-14-17

5-6-7

4-5-6

2-3-6

2.25

5

7+00 Line "LSR3"
Centerline

Topsoil (Visual)
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1

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

None
Dry
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SURFACE ELEVATION   436.5 S
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Shelby Tube OD
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TEST BORING LOG

DRILLING and SAMPLING INFORMATION

Sample Type

TEST DATA

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Boring MethodDepth to Groundwater

Cave Depth
hours24
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PROJECT NAME

PROJECT LOCATION
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Date Started

Date Completed

Drill Foreman
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Boring Method
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, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

SS
ST
CA
RC
CU
CT



1-1-1

425.3

427.6

SS

SS

SS

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

2-1-2

2-2-2

0.7

SS

2-4-5

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

G
ro

un
dw

at
er

STATION

OFFSET

420.3

M
oi

st
ur

e 
C

on
te

nt
, %

418.3

R
em

ar
ks

10.0

8.0

3.0

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

4.0

2.0

0.75

0.5

32.4

19.1

23.7

26.3

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Bottom of Test Boring at 10.0 ft

Brown and gray, very moist, very soft SILTY
CLAY
(Lab No. 1) A-7-6

Gray and brown, moist, soft to medium stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Brown and gray, very moist, very soft SILTY
CLAY
(Lab No. 1) A-7-6

Topsoil (Visual)

4

3

2

1

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

8.5
7.8
1.3
3.0

10+00 Line LSR3"
Centerline

ft.
ft.
ft.
ft.

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   428.3 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e

N
o.

1/18/07
1/19/07
T. Smoot
S. Marcum
HSA-ATV

of

S
tra

tu
m

E
le

va
tio

n,
 ftSOIL CLASSIFICATION

5

10

BORING #

JOB #

1

TEST DATA

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

S
tra

tu
m

D
ep

th
, f

t

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

lbs.

in.

in.

in.

in.

1Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION

Sample Type

24

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

Depth to Groundwater

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

RB-43
86.00481.0181

hoursAfter

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

Cave Depth



5.5

Page

M
oi

st
ur

e 
C

on
te

nt
, %

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 
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r 6

 in
. I

nc
re

m
en

ts

R
em

ar
ks

STATION

OFFSET

6.7
G

ro
un

dw
at

er

0.3

447.3

448.5

453.7

SS

SS

SS

11

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

CLIENT

PROJECT NAME

PROJECT LOCATION

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

SS
ST
CA
RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

11+00 Ramp "A-1"
12 ft Right

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

INDOT Proj. No. IM-069-0
(004)

--

3.0

INDOT Des. No. 0500436

1

Traffic control required

Auger refusal at 6.7 ft

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

15-50/0.2'

13-10-11

4-4-3 --

Bottom of Test Boring at 6.7 ft

Concrete fragments (FILL)

Brown, moist, medium stiff to very stiff, silty clay
loam (FILL)
(Lab No. 2) A-6

3

2

Topsoil (Visual)

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/17/07
1/18/07
T. Smoot
B. Kleeman
HSA-Truck

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

TEST BORING LOG

of

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   454 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e

N
o.

S
tra

tu
m

E
le

va
tio

n,
 ftSOIL CLASSIFICATION

5

BORING #

JOB #

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

RB-44
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

Sample Type

TEST DATADRILLING and SAMPLING INFORMATION

Cave Depth

ft.
ft.
ft.
ft.

None
Dry
Dry
5.0

S
tra

tu
m

D
ep

th
, f

t

Depth to Groundwater

After hours24

Boring Method



S
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d 
P

en
et

ra
tio

n 
Te

st
,

B
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w
s 
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r 6

 in
. I

nc
re

m
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ts

8.5

11+10 Ramp "A-1"
12 ft Right

G
ro

un
dw

at
er

STATION

OFFSET

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

M
oi

st
ur

e 
C

on
te

nt
, %

R
em

ar
ks

15.0

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

DRILLING and SAMPLING INFORMATION

Page 1

439.0

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

SS
ST
CA
RC
CU
CT 1

2.5

12.5

2

1

0.25

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

2-2-1

5-9-8

441.5

445.5

SS

SS

TEST DATA

Bottom of Test Boring at 15.0 ft

Gray, wet, very soft SILT
(Lab No. 6) A-4

Brown, moist, very stiff, silty clay loam (FILL)
(Lab No. 2) A-6

Blank Drill

1/17/07
1/18/07
T. Smoot
B. Kleeman
HSA-Truck

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

TEST BORING LOG

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   454 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

of

S
tra

tu
m

E
le

va
tio

n,
 ftSOIL CLASSIFICATION

5

10

15

BORING #

JOB #

S
am

pl
e

N
o.

lbs.

in.

in.

in.

in.

After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

RB-44-A
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Sample Type
Noted on Drilling Tools
At Completion

None
Dry
Dry
12.3

24

ft.
ft.
ft.
ft.

S
tra

tu
m

D
ep

th
, f

t

Boring MethodDepth to Groundwater

Cave Depth
hours



Bottom of Test Boring at 18.9 ft

SS

SS

SS

Brown to gray, severely weathered SHALE

Brown and gray, severely weathered
SANDSTONE

-black streaking noted below 3.0 ft

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)

18.9

15+00 Ramp "B-1"
Centerline

G
ro

un
dw

at
er

STATION

OFFSET

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

M
oi

st
ur

e 
C

on
te

nt
, %

S
ta
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d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I
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re

m
en

ts

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

SS

12.0

9.5

0.4

439.1

446.0

448.5

457.6

SS

SS

INDOT Des. No. 0500436

--

--

--

1.25

1.2525.9

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.4'

50/0.4'

8-10-15

3-5-5

3-5-6

3-3-4 1.0

2

6

5

3

R
em

ar
ks

1

4

Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/11/07
1/12/07
T. Smoot
S. Marcum
HSA-ATV

ft.
ft.
ft.
ft.

None
Dry
2.9
7.1

S
tra

tu
m

D
ep

th
, f

t

S
tra

tu
m

E
le

va
tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   458.0 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e

N
o.

SOIL CLASSIFICATION

5

10

15

BORING #

JOB #

of

DRILLING and SAMPLING INFORMATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Depth to Groundwater

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1 1Page

TEST BORING LOG

TEST DATA

Noted on Drilling Tools
At Completion

Cave Depth
hours24After

D
ep

th
S

ca
le

, f
t

SS
ST
CA
RC
CU
CT

Sample Type

lbs.

in.

in.

in.

in.

RB-45
86.00481.0181

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

140
30
2.0

--
--



Brown to gray, severely weathered SHALE
P

oc
ke

t P
en

et
ro

m
et

er
P

P
-ts

f

Bottom of Test Boring at 18.7 ft

SS

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, very moist, very soft SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)

437.8

M
oi

st
ur

e 
C
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te

nt
, %

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
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w
s 

pe
r 6
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. I
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re

m
en

ts

R
em

ar
ks

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

13.5

0.4

SS

443.0

448.5

450.5

456.1

SS

SS

SS

SS
6.0

INDOT Des. No. 0500436

--

--

3.0

3.5

0.5

0.5

18.7

29.0

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.2'

50/0.3'

5-5-5

4-6-6

1-2-1

1-0-1

29.6

18.7
6

5

4

3

1

2

Cave Depth

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

8.0

5.5
Dry
0.4

11.5

STATION

OFFSET

Boring MethodDepth to Groundwater

S
tra

tu
m

E
le

va
tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   456.5 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e

N
o.

S
tra

tu
m

D
ep

th
, f

tSOIL CLASSIFICATION

5

10

15

BORING #

JOB #

1/11/07
1/12/07
T. Smoot
S. Marcum
HSA-ATV

of

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

1

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
ST
CA
RC
CU
CT

hours

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page

ft.
ft.
ft.
ft.

lbs.

in.

in.

in.

in.

24After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

RB-46
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

G
ro

un
dw

at
er

19+00 Ramp "B-1"
Centerline

Sample Type
Noted on Drilling Tools
At Completion



G
ro
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dw

at
er

SS

SS

SS

13.5

STATION

OFFSET

P
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er

P
P

-ts
f

M
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, %
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tio

n 
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st
,

B
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w
s 
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r 6
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m
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R
em

ar
ks

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

SS

18.5
--

8.0

0.4

440.7

442.2

447.2

452.7

460.3

SS

SS

Brown and gray, moist, stiff SILTY CLAY
(Lab No. 4) A-7-6

6

5

4

3

2

1

50/0.2' --

3.5

3.0

4.0

1.75

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Topsoil (Visual)

50/0.1'

Brown, moist, hard to stiff SILTY CLAY
(Lab No. 1) A-7-6

7-7-8

7-7-8

9-17-13

3-14-17

Bottom of Test Boring at 20.0 ft

Gray, weathered SHALE

Brown, severely weathered SHALE

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

Cave Depth

ft.
ft.
ft.
ft.

None
Dry
1.4
8.4

S
tra

tu
m

D
ep

th
, f

t

Boring Method

BORING #

JOB #

Depth to Groundwater

S
am

pl
e

N
o.

SOIL CLASSIFICATION

20.0

S
tra

tu
m

E
le

va
tio

n,
 ft

23+00 Ramp "B-1"
Centerline

of

24

5

10

15

20

1/16/07
1/17/07
T. Smoot
B. Kleeman
HSA-ATV

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

CLIENT

PROJECT NAME

PROJECT LOCATION

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 11

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

SS
ST
CA
RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

RB-47
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

SURFACE ELEVATION   460.7

HSA
CFA
CA
MD
HA

Sample Type

hours

S
am

pl
e 

Ty
pe



SS

SS

SS

SS

Bottom of Test Boring at 20.0 ft

Brown and gray, weathered SHALE

Gray, severely weathered SHALE

Brown and gray, slightly moist, very stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)

27+00 Ramp "B-1"
12 ft Right

G
ro

un
dw

at
er

STATION

OFFSET

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

M
oi

st
ur

e 
C
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te

nt
, %

G
E

O
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TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

R
em

ar
ks

SS

SS

20.0

8.0

1.5
0.3

442.0

454.0

460.5
461.7

INDOT Des. No. 0500436

--

--

--

--

4.0

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

50/0.3'

50/0.3'

23-34-50

23-35-48

32-42-50

6-16-22

--

3

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

6

4

2

1

5

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.

None
Dry
5.9

12.1

S
tra

tu
m

D
ep

th
, f

t

S
tra

tu
m

E
le

va
tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   462 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e

N
o.

1/17/07
1/18/07
T. Smoot
B. Kleeman
HSA-ATV

SOIL CLASSIFICATION

5

10

15

20

BORING #

JOB #

of1

TEST DATA

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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TEST BORING LOG
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Indianapolis, IN  46256
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2.0

INDOT Des. No. 0500436
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2.0
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/20/07
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HSA-ATV
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Aquifer Protection Guidelines

Ground surface elevation
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Bernarndin-Lochmueller &
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TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG
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Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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ft.
ft.

None
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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405.2
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17.0

Brown, gray and dark brown, moist, medium stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, very moist, stiff SILT
(Lab No. 6) A-4

12.0

Gray, very moist, soft to very soft CLAY
(Lab No. 5) A-7-6

Bottom of Test Boring at 25.0 ft

0.5

25.0



Topsoil (Visual)

Bottom of Test Boring at 25.0 ft

Gray, wet, very soft SILT
(Lab No. 6) A-4

Gray, very moist, soft CLAY
(Lab No. 5) A-7-6
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Brown and dark brown, moist, medium stiff to
stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, wet, medium stiff SILT
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Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

407.5

None
Dry
5.5

14.2

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

Boring MethodDepth to Groundwater
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10+00 Ramp "B"
Centerline

TEST DATA

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Page 1

After

D
ep

th
S

ca
le

, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

G
ro

un
dw

at
er

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

STATION

OFFSET

Sample Type

M
oi

st
ur

e 
C

on
te

nt
, %

DRILLING and SAMPLING INFORMATION

RB-50
86.00481.0181



Brown and gray, severely weathered SHALE

14+00 Ramp "B"
Centerline

SS

Bottom of Test Boring at 18.9 ft

SS

Brown, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

-brown and gray below 6.0 ft

Brown and dark brown, very moist to moist, very
soft to medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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INDOT Des. No. 0500436
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2.5

2.0
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INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.4'

4-6-6

4-4-4

2-4-6

3-3-3

1-2-1
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2

Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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1/23/07
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HSA-ATV
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- Pressed Shelby Tube
- Continuous Flight Auger
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Depth to Groundwater
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Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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TEST BORING LOG

Sample Type
Noted on Drilling Tools
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Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

7988 Centerpoint Drive, Suite 100
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Bottom of Test Boring at 20.0 ft
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Dark brown and gray, moist, stiff SILTY CLAY
(Lab No. 4) A-7-6

Brown and light brown, slightly moist, very stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, moist, medium stiff SILTY CLAY
(Lab No. 1) A-7-6

Light gray and brown, very moist, soft SILT
(Lab No. 7) A-4
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13.0

INDOT Des. No. 0500436
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3.5
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2.5

0.25

1.021.7

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

5-6-7

7-7-7

5-5-5

3-4-4
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- Hand Auger
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Page
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Drill Foreman

Inspector
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Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

20+00 Ramp "B"
Centerline

Noted on Drilling Tools
At Completion



Brown, wet, soft SILT
(Lab No. 6) A-4

SS

Bottom of Test Boring at 20.0 ft

SS

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

Brown, moist, medium stiff to stiff SILTY CLAY
LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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0.7
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413.1
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INDOT Des. No. 0500436

1.5
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2.25

3.0

3.0

1.5

29.4
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INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates
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3-3-4
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2-4-6
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Boring Method
- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/18/07
1/19/07
T. Smoot
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HSA-ATV
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- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
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PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Depth to Groundwater

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

TEST BORING LOG
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7988 Centerpoint Drive, Suite 100
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Bottom of Test Boring at 15.0 ft

SS

SS

SS
Gray, wet, medium stiff SILT
(Lab No. 6) A-4

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

Light brown and light gray, very moist, very soft
SILT
(Lab No. 7) A-4

Topsoil (Visual)
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5.5

0.7
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402.4
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414.7

INDOT Proj. No. IM-069-0
(004)

1.75

3.5

3.0

0.5

0.75

27.5

20.3

25.3

INDOT Des. No. 0500436

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates
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Rock Core Dia.

Shelby Tube OD

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Boring Method
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- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
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- Continuous Tube Page
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140
30
2.0

--
--

Noted on Drilling Tools
At Completion

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

lbs.

in.

in.

in.

in.

SS
ST
CA
RC
CU
CT

D
ep

th
S

ca
le

, f
t



Bottom of Test Boring at 20.0 ft
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OFFSET
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Brown and gray, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown, gray and dark brown, moist, medium stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Brown and gray, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown and dark brown, moist, medium stiff
SILTY CLAY LOAM
(Lab No. 2) A-6
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07

20.0

SS

8.0

SS

399.7

402.7

407.7

411.7

419.2

SS

SS

SS

12.0

INDOT Des. No. 0500436

2.5

2.0

3.0

3.25

3.0

2.25

20.1

18.2

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

4-6-8

4-6-4

5-6-6

4-4-6

4-5-5

2-3-5

20.1

1

6

5

4

2

3

Cave Depth

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

17.0

ft.
ft.
ft.
ft.

G
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un
dw
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S
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, f

t

Boring MethodDepth to Groundwater

S
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CFA
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MD
HA

SURFACE ELEVATION   419.7 S
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N
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None
Dry
0.3

17.0

SOIL CLASSIFICATION

5
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15

20

BORING #

JOB #

1/20/07
1/21/07
T. Smoot
B. Kleeman
HSA-ATV

of

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

1

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

hours

CLIENT

PROJECT NAME

PROJECT LOCATION

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page

lbs.

in.

in.

in.

in.

24After

D
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t

140
30
2.0

--
--

RB-55
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

13+00 Ramp "C"
Centerline

Sample Type
Noted on Drilling Tools
At Completion



17.0

Gray, very moist, very soft CLAY
(Lab No. 5) A-7-6

Brown and gray, very moist, soft SILTY CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)

Bottom of Test Boring at 30.0 ft
8

7

SS

0.5

398.1

401.1

406.1

411.1

427.6

SS

SS

G
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O
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D
A

R
D
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  0
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81

-1
81

.G
P

J 
 A
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E

N
V

G
E

.G
D

T 
 4

/1
2/

07

SS

Gray and dark brown, moist, very stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

SS

4

SS

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

2.0

2.0

2.5

1.75

1.0

53.9

36.9

29.1

21.4

35.6

6

INDOT Proj. No. IM-069-0
(004)

3.0

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

8-10-10

0-0-1

2-2-2

3-3-3

5-4-4

4-3-4

3-3-5

2-4-5

INDOT Des. No. 0500436

SS

3

2

1

2.5

0.25

5

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.

19.8
16.0
0.1
2.0
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D
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t

SS

Boring Method

22.0

Cave Depth
hours24

5
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25

HSA
CFA
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MD
HA

SURFACE ELEVATION   428.1 S
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SOIL CLASSIFICATION

BORING #

JOB #

1/20/07
1/21/07
T. Smoot
B. Kleeman
HSA-ATV

Depth to Groundwater
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TEST BORING LOG
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17+00 Ramp "C"
Centerline
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DRILLING and SAMPLING INFORMATION

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

SS
ST
CA
RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Sample Type
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, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion
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RB-56
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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1

27.0

30.0

TEST DATA
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ks



Bottom of Test Boring at 19.6 ft

SS

Gray, weathered SHALE

Brown, slightly moist, stiff to very stiff SILTY
CLAY
(Lab No. 1) A-7-6

Light gray, moist, medium stiff to stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Brown and light gray, very moist, very soft SILT
(Lab No. 7) A-4

Topsoil (Visual)
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19.6

SS

3.0

SS

398.2

399.3

409.8

414.8

417.3

SS

SS

SS

8.0

INDOT Des. No. 0500436

--

4.0

--

2.5

--

--27.5

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

23-50/0.6'

5-7-9

5-5-7

5-5-6

3-3-3

1-0-1

22.5

1

6

5

4

2

3

Cave Depth

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

18.5

ft.
ft.
ft.
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Boring MethodDepth to Groundwater
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SURFACE ELEVATION   417.8 S
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None
Dry
0.9
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JOB #

1/18/07
1/19/07
T. Smoot
B. Kleeman
HSA-ATV

of
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CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

hours

CLIENT

PROJECT NAME

PROJECT LOCATION

Page

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1 1

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG
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2.0
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Sample Type

RB-57
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

3+50 Ramp "A"
Centerline

Noted on Drilling Tools
At Completion



Gray, wet, soft SILT
(Lab No. 6) A-4

Gray, very moist, very soft CLAY
(Lab No. 5) A-7-6

SS

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

Light gray and brown, very moist, very soft SILT
(Lab No. 7) A-4

Topsoil (Visual)
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er
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f

Bottom of Test Boring at 20.0 ft
392.9
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2/

07

18.5

0.5

394.4

399.9

407.4

412.4

SS

SS

SS

SS

SS

5.5

INDOT Des. No. 0500436

1.0

2.5

1.5

0.25

0.25

52.9

22.5

24.7

25.5

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

2-1-2

2-2-2

3-3-4

2-3-3

1-1-2

2-1-2

26.7

6

5

4

3

2

0.5
20.0

1

Cave Depth

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

13.0

None
Dry
0.9

12.9

STATION

OFFSET

Boring MethodDepth to Groundwater
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tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   412.9 S
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tSOIL CLASSIFICATION
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BORING #

JOB #

1/18/07
1/19/07
T. Smoot
B. Kleeman
HSA-ATV

of

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

hours
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ST
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CU
CT

ft.
ft.
ft.
ft.

1

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 1

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

RB-58
86.00481.0181
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Noted on Drilling Tools
At Completion
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Sample Type

20+00 Ramp "D"
Centerline



Brown and gray, severely weathered SHALE

P
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ke
t P
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ro
m
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er

P
P

-ts
f

Bottom of Test Boring at 20.0 ft

SS

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Brownish gray, moist, very soft SILT
(Lab No. 7) A-4

Topsoil (Visual)
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16.0

0.4

SS

394.0

404.5

407.0

409.6

SS

SS

SS

SS

3.0

INDOT Des. No. 0500436

--

--

--

--

--

--

20.0

20.9

26.0

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.1'

6-8-11

4-5-5

4-4-4

4-3-4

2-1-1

23.0

20.0
6

5

4

3

1

2

Cave Depth

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

5.5

None
Dry
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4.0
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OFFSET

Boring MethodDepth to Groundwater
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SURFACE ELEVATION   410.0 S
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JOB #
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1/19/07
T. Smoot
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HSA-ATV
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Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

1

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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CT

hours

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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1595+00 Line "A"
60 ft Right

Sample Type
Noted on Drilling Tools
At Completion



Gray, severely weathered SHALE
Bottom of Test Boring at 18.7 ft

SS

Gray, moist, hard SILTY CLAY
(Lab No. 4) A-7-6

Brown, moist, medium stiff to stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Light gray and brown, very moist, very soft SILT
(Lab No. 7) A-4

Topsoil (Visual)
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396.0
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INDOT Des. No. 0500436

--

--

2.5

1.5

1.5

0.5

24.2

26.7

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.2'

17-19-35

5-5-7

4-3-4

3-5-6

2-1-1
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3

24

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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ft.
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S
tra

tu
m

D
ep

th
, f

t

M
oi

st
ur

e 
C

on
te

nt
, %

Boring MethodDepth to Groundwater

Cave Depth
hours

SOIL CLASSIFICATION
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SURFACE ELEVATION   409.0 S
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BORING #

JOB #

1/18/07
1/19/07
T. Smoot
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HSA-ATV
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ST
CA
RC
CU
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

TEST DATA

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

DRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 11
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2.0
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Noted on Drilling Tools
At Completion
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

1599+00 Line "A"
60 ft Left
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Brown, moist, medium stiff to stiff SILTY CLAY
LOAM
(Lab No. 2) A-6

SS

Bottom of Test Boring at 20.0 ft

Brown and gray, moist, stiff to very stiff SILTY
CLAY
(Lab No. 1) A-7-6

SS

Topsoil (Visual)

-shale fragments noted in Sample No. 6

1603+00 Line "A"
60 ft Right
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SS

20.0

8.0

0.5

394.1

406.1

413.6

SS

SS

INDOT Proj. No. IM-069-0
(004)

4.5

4.0

2.75

2.5

2.0

1.5

21.1

19.4

INDOT Des. No. 0500436

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates
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- Continuous Flight Augers
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Shelby Tube OD
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Depth to Groundwater

Cave Depth
hours24After

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
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Noted on Drilling Tools
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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Bottom of Test Boring at 28.0 ft

Gray, hard SHALE

Brown and dark brown, severely weathered
SHALE

-brown and dark brown below 8.0 ft

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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27.1

25.4

RQD = 96%
Recovery = 100%

Auger refusal at 23.0 ft

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.4'

36-50/0.5'

4-5-5

4-5-6

3-4-5

2-4-5

Bedrock cored from 23.0 ft to
28.0 ft

RC-1
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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1.1
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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1

36+30 "S-2-A-PR"
16 ft Left

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT LOCATION

DRILLING and SAMPLING INFORMATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

TEST BORING LOG

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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TEST BORING LOG

TEST DATA

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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DRILLING and SAMPLING INFORMATION

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

Auger refusal at 23.0 ft
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Blank drill to 23.0 ft (see Boring No. TB-1 for
soil/bedrock description)
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256
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- Mud Drilling
- Hand Auger
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Dark gray, hard SHALE

Brown to gray, severely weathered SHALE with
sandstone seams

Brown, gray and dark brown, moist, stiff SILTY
CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, stiff to medium stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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RQD = 76%
Recovery = 100%
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Auger refusal at 28.5 ft

--

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.2'

50/0.4'

50/0.4'

4-5-6

2-2-4

4-4-4

2-6-6

Bedrock cored from 28.5 ft to
33.5 ft
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- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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Boring MethodDepth to Groundwater

Cave Depth
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37+62 "S-2-A-PR"
16 ft Right

DRILLING and SAMPLING INFORMATION

7988 Centerpoint Drive, Suite 100
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Fax 317-849-4278
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SS
ST
CA
RC
CU
CT

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

None
Dry
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9.8
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TEST BORING LOG

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Drill Foreman

Inspector
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Shelby Tube OD
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Dark gray, hard SHALE

Bottom of Test Boring at 33.5 ft
422.7 33.5

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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37+62 "S-2-A-PR"
16 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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- Continuous Flight Augers
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- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT LOCATION
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Date Completed
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Boring Method
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Hammer Drop
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Rock Core Dia.

Shelby Tube OD
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TEST BORING LOG

TEST DATA
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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DRILLING and SAMPLING INFORMATION

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

Auger refusal at 22.0 ft

Sounding

Blank drill to 22.0 ft (see Boring No. TB-2 for
soil/bedrock description)

Bottom of Sounding at 22.0 ft
434.0
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16 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256
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Fax 317-849-4278
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8

Dark gray to gray, severely weathered SHALE

Brown and gray, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Brown and gray, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Gray and brown, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates
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DRILLING and SAMPLING INFORMATION

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method
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- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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Spoon Sampler OD
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Shelby Tube OD
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Dark gray, weathered SHALE
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RQD = 100%
Recovery = 100%

Bedrock cored from 34.0 ft to
39.2 ft

Auger refusal at 34.0 ft
SS

39.2

34.0

413.8

RC

Bottom of Test Boring at 39.2 ft

Dark gray, hard SHALE
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
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- Hand Auger
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ic
s

R
ec

ov
er

y 
G

ra
ph

ic
s

24After
Cave Depth

140
30
2.0
2.0

--

hours

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

TB-3
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

D
ep

th
S

ca
le

, f
t

Boring Method

S
tra

tu
m

D
ep

th
, f

t

None
Dry
0.4
9.9

ft.
ft.
ft.
ft.

Depth to Groundwater



Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1 2Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

SS
ST
CA
RC
CU
CT

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-3-S
86.00481.0181

lbs.

in.

in.

in.

in.

Noted on Drilling Tools
At Completion

140
30
2.0

--
--

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

Sounding

Blank drill to 40.2 ft (see Boring No. TB-3 for
soil/bedrock description)

R
em

ar
ks

CLIENT

PROJECT NAME

PROJECT LOCATION

M
oi

st
ur

e 
C

on
te

nt
, %

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

STATION

OFFSET

G
ro

un
dw

at
er

38+96 "S-2-A-PR"
16 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

S
tra

tu
m

E
le

va
tio

n,
 ft

D
ep

th
S

ca
le

, f
t

1/10/07
1/11/07
T. Smoot
S. Marcum
HSA-ATV

BORING #

JOB #

SOIL CLASSIFICATION

of

S
am

pl
e

N
o.

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e 

Ty
pe

SURFACE ELEVATION   453

HSA
CFA
CA
MD
HA

5

10

15

20

25

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

24 hours
Cave Depth

Depth to Groundwater Boring Method

S
tra

tu
m

D
ep

th
, f

t

None
Dry
0.4

23.8
After

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.



Sample Type

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

2 2Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

After

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-3-S
86.00481.0181

lbs.

in.

in.

in.

in.

Noted on Drilling Tools
At Completion

140
30
2.0

--
--

Auger refusal at 40.2 ft

STATION

OFFSET

Sounding

Blank drill to 40.2 ft (see Boring No. TB-3 for
soil/bedrock description)

Bottom of Soundig at 40.2 ft
412.8 40.2

R
em

ar
ks

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

CLIENT

PROJECT NAME

PROJECT LOCATION

G
ro

un
dw

at
er

38+96 "S-2-A-PR"
16 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
ST
CA
RC
CU
CT

M
oi

st
ur

e 
C

on
te

nt
, %

S
tra

tu
m

E
le

va
tio

n,
 ft

D
ep

th
S

ca
le

, f
t

1/10/07
1/11/07
T. Smoot
S. Marcum
HSA-ATV

BORING #

JOB #

SOIL CLASSIFICATION

of

S
am

pl
e

N
o.

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e 

Ty
pe

(continued)

HSA
CFA
CA
MD
HA

35

40

24 hours
Cave Depth

Depth to Groundwater Boring Method

S
tra

tu
m

D
ep

th
, f

t

None
Dry
0.4

23.8

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.



1

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

G
ro

un
dw

at
er

STATION

OFFSET

1Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

Sample Type

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Bottom of Test Boring at 14.0 ft

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

1

2

38+90 "S-2-A-PR"
16 Left

Blank drill to obtain Shelby tube samples

ST

ST

439.0 14.0

R
em

ar
ks

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

M
oi

st
ur

e 
C

on
te

nt
, %

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

5

10

TB-3-T
86.00481.0181

1/24/07
1/24/07
T. Smoot
B. Kleeman
HSA-ATV

BORING #

JOB #

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

SOIL CLASSIFICATION
S

tra
tu

m
E

le
va

tio
n,

 ft

of

S
am

pl
e

N
o.

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e 

Ty
pe

SURFACE ELEVATION   453

HSA
CFA
CA
MD
HA

After
Cave Depth

--

Boring MethodDepth to Groundwater

D
ep

th
S

ca
le

, f
t

--
--
--
--

3.0

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

S
tra

tu
m

D
ep

th
, f

t

--
--
--
--

ft.
ft.
ft.
ft.

hours



Gray, very moist, medium stiff to soft CLAY
(Lab No. 5) A-7-6

1

3

4

0.25

--

0.25

1.5

Brown, moist, medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Gray and brown, moist, medium stiff, silty clay
loam (FILL)
(Lab No. 2) A-6

0.7 ft Asphalt, 0.5 ft Crushed Limestone (Visual)

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

30.0

2 --

8

7

6

5

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

SS
ST
CA
RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

--

Page

244+32 Line "D"
10 ft Left

G
ro

un
dw

at
er

STATION

OFFSET

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

M
oi

st
ur

e 
C

on
te

nt
, %

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

R
em

ar
ks

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

2.0

47.9

33.2

25.0

35.7

22.1

26.1

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

1

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

2

2-2-3

2-3-2

3-3-3

3-3-4

2-4-5

3-4-4

2-3-4

4-3-4

1.0

Traffic control with flagmen
required

Depth to Groundwater

Cave Depth
hours--After

140
30
2.0
2.0

--

S
tra

tu
m

D
ep

th
, f

t

lbs.

in.

in.

in.

in.

BORING #

JOB #

TB-4
86.00481.0181

D
ep

th
S

ca
le

, f
t

1/3/07
1/3/07
C. Carroll
S. Marcum
HSA-Truck

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

Boring Method

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

ft.
ft.
ft.
ft.

None
21.0

--
21.1

410.8

418.1

SS

SS

SS

SS

SS

SS

SS
5

10

15

20

25

1.2

SURFACE ELEVATION   419.3

HSA
CFA
CA
MD
HA

SS

Sample Type
Noted on Drilling Tools
At Completion

S
tra

tu
m

E
le

va
tio

n,
 ft

of

S
am

pl
e

N
o.

402.3

S
am

pl
e 

Ty
pe

389.3

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

17.0

8.5

SOIL CLASSIFICATION

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s



G
ro

un
dw

at
er

STATION

OFFSET

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

M
oi

st
ur

e 
C

on
te

nt
, %

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

R
em

ar
ks

375.1

380.1
380.8

RC
SS

DRILLING and SAMPLING INFORMATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

TEST BORING LOG

Page

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

2

38.5

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

244+32 Line "D"
10 ft Left

CLIENT

PROJECT NAME

PROJECT LOCATION

SS
ST
CA
RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Recovery = 100%

--

--SS

RQD = 35%

9

Bedrock cored from 39.2 ft to
44.2 ft

Auger refusal at 39.2 ft
19-50/0.2'

2-3-4

44.2

39.2

46.0

Bottom of Test Boring at 44.2 ft

Dark gray SHALE

Gray, very moist, medium stiff CLAY
(Lab No. 5) A-7-6

RC-1
10

2

Gray, severely weathered SHALE

1/3/07
1/3/07
C. Carroll
S. Marcum
HSA-Truck

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

TEST DATA

HSA
CFA
CA
MD
HA

(continued) S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

of

S
tra

tu
m

E
le

va
tio

n,
 ftSOIL CLASSIFICATION

35

40

BORING #

JOB #

S
am

pl
e

N
o.

After

140
30
2.0
2.0

--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

D
ep

th
S

ca
le

, f
t

Sample Type

TB-4
86.00481.0181

Boring Method
ft.
ft.
ft.
ft.

None
21.0

--
21.1

S
tra

tu
m

D
ep

th
, f

t

Depth to Groundwater

Cave Depth
hours--



Sample Type

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1 2Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

After

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-4-S
86.00481.0181

lbs.

in.

in.

in.

in.

Noted on Drilling Tools
At Completion

140
30
2.0

--
--

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

STATION

OFFSET

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Traffic control with flagmen
required

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

Sounding

Blank drill to 41.5 ft (see Boring No. TB-4 for
soil/bedrock description)

R
em

ar
ks

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

CLIENT

PROJECT NAME

PROJECT LOCATION

G
ro

un
dw

at
er

244+32 Line "D"
8 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
ST
CA
RC
CU
CT

M
oi

st
ur

e 
C

on
te

nt
, %

S
tra

tu
m

E
le

va
tio

n,
 ft

1/16/07
1/16/07
T. Smoot
B. Kleeman
HSA-Truck

BORING #

JOB #

D
ep

th
S

ca
le

, f
tSOIL CLASSIFICATION

of

S
am

pl
e

N
o.

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e 

Ty
pe

SURFACE ELEVATION   419.3

HSA
CFA
CA
MD
HA

5

10

15

20

25

-- hours
Cave Depth

Depth to Groundwater Boring Method

S
tra

tu
m

D
ep

th
, f

t

None
36.0

--
39.5

ft.
ft.
ft.
ft.

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

G
E

O
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N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A
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E

N
V

G
E

.G
D

T 
 4

/1
2/

07



140
30
2.0

--
--

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

2 2Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

SS
ST
CA
RC
CU
CT

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-4-S
86.00481.0181

lbs.

in.

in.

in.

in.

Noted on Drilling Tools
At Completion

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

Auger refusal at 41.5 ft

Sounding

Blank drill to 41.5 ft (see Boring No. TB-4 for
soil/bedrock description)

Bottom of Sounding at 41.5 ft
377.8 41.5

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

R
em

ar
ks

D
ep

th
S

ca
le

, f
t

M
oi

st
ur

e 
C

on
te

nt
, %

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

STATION

OFFSET

G
ro

un
dw

at
er

244+32 Line "D"
8 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

S
tra

tu
m

E
le

va
tio

n,
 ft

1/16/07
1/16/07
T. Smoot
B. Kleeman
HSA-Truck

BORING #

JOB #

SOIL CLASSIFICATION

of

S
am
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e

N
o.

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e 

Ty
pe

(continued)

HSA
CFA
CA
MD
HA

35

40

After -- hours
Cave Depth

Depth to Groundwater Boring Method

S
tra

tu
m

D
ep

th
, f

t

ft.
ft.
ft.
ft.

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
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-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

None
36.0

--
39.5



Brown and gray, moist, soft CLAY
(Lab No. 5) A-7-6

Brown and gray, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Brown, slightly moist, medium dense to loose,
sandy loam with trace cinders (FILL)
(Visual)

0.8 ft Asphalt, 0.5 ft Crushed Limestone
(Visual)

24.0

8

7

SS

17.0

13.5

1.3

393.6

400.6

404.1

416.3

SS

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

SS

Brown to gray, severely weathered SHALE

SS

SS

SS

4

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

6

--

--

--

--

23.6

23.6

17.7

11.9

INDOT Des. No. 0500436

1.0

Traffic control required

--

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

35-50/0.2'

6-10-27

2-2-3

3-2-4

3-3-4

4-3-3

4-5-4

9-11-9

INDOT Proj. No. IM-069-0
(004)

SS

3

2

1

2.05

--

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.

SS

S
tra

tu
m

D
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Boring MethodDepth to Groundwater

Cave Depth
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8 ft Left

TEST DATADRILLING and SAMPLING INFORMATION
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--
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Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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t
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Noted on Drilling Tools
At Completion
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Date Completed
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245+50 Line "D"
8 ft Left

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

DRILLING and SAMPLING INFORMATION
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PROJECT LOCATION
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Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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RC-1
9

Brown to gray, severely weathered SHALE

Gray, weathered to slightly weathered SHALE
--

RQD = 40%
Recovery = 63%

Bedrock cored from 34.0 ft to
39.0 ft

Auger refusal at 34.0 ftRC

Sample Type

39.0

34.0383.6

R
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SS

Bottom of Test Boring at 39.0 ft
378.6

BORING #

JOB #

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/3/07
1/3/07
C. Carroll
S. Marcum
HSA-Truck
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CFA
CA
MD
HA

(continued) S
am
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e 
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Noted on Drilling Tools
At Completion
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TB-5
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Boring Method
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25.1
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Depth to Groundwater



Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Traffic control with flagmen
required

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

Auger refusal at 27.0 ft

Sounding

Blank drill to 27.0 ft (see Boring No. TB-5 for
soil/bedrock description)

Bottom of Sounding at 27.0 ft
390.6
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1/15/07
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T. Smoot
B. Kleeman
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JOB #
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Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.
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SURFACE ELEVATION   417.6
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SOIL CLASSIFICATION

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

After -- hours
Cave Depth

Depth to Groundwater Boring Method
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30
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--
--

ft.
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

None
8.5

--
9.1
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ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1 1Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION
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t

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-5-S
86.00481.0181
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Noted on Drilling Tools
At Completion

TEST DATA



1.4

Gray, weathered SHALE
Gray, weathered LIMESTONE

Gray, severely weathered SHALE

Brown, very moist, medium stiff SILT
(Lab No. 6) A-4

Brown, moist, medium stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, soft SILTY CLAY LOAM
(Lab No. 2) A-6

1.1 ft Asphalt, 0.3 ft Crushed Limestone
(Visual)
Brown, moist, medium stiff, silty clay (FILL)
(Lab No. 1) A-7-6

SS

389.5
390.2
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RQD = 47%

Bedrock cored from 25.5 ft to
30.5 ft

INDOT Proj. No. IM-069-0
(004)

Traffic control required

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

27-50/0.4'

3-3-4
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3-3-5

2-2-3

4-4-5

3-3-3

Recovery = 96%
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- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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26.2

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Cave Depth
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246+64 Line "D"
10 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG
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12.0

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

17.0



CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

2 2Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Gray, weathered SHALE
Bottom of Test Boring at 30.5 ft

385.2 30.5

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
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246+64 Line "D"
10 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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(continued)
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BORING #
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Dry
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After -- hours
Cave Depth

Depth to Groundwater Boring Method
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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TEST DATA
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- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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Noted on Drilling Tools
At Completion

DRILLING and SAMPLING INFORMATION

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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TEST BORING LOG

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Traffic control with flagmen
required

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

Auger refusal at 23.2 ft

Sounding

Blank drill to 23.2 ft (see Boring No. TB-6 for
soil/bedrock description)

Bottom of Sounding at 23.2 ft
23.2

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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- Continuous Flight Augers
- Casing Advancer
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- Hand Auger
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RC-1
-thin limestone seams noted in shale bedrock
from 24.0 to 26.0 ft

Gray, weathered SHALE

Brown and gray, severely weathered
SANDSTONE

Brown and light brown, moist, medium stiff to
stiff SILTY CLAY
(Lab No. 1) A-7-6

Gray, very moist, very soft SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, moist, medium stiff, silty clay (FILL)
(Lab No. 1) A-7-6

0.7 ft Asphalt, 0.5 ft Crushed Limestone
(Visual) 1.2
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Bottom of Test Boring at 29.0 ft
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INDOT Proj. No. IM-069-0
(004)

--

--

2.0
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24.3

25.5

28.0

RQD = 62%
Recovery = 92%

4.0

INDOT Des. No. 0500436

--

Traffic control required

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

100/0.4'

6-9-15

4-5-6

3-4-5

1-1-1

3-4-3

3-3-3

Bedrock cored from 24.0 ft to
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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Hammer Wt.

Hammer Drop

Spoon Sampler OD
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Shelby Tube OD
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2.0

--

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION 247+97 Line "D"
10 ft Left

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

SS
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RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

STATION
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Noted on Drilling Tools
At Completion
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in.

TB-7
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

1

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

8.0

18.0

Page

24.0

29.0

1
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CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1 1Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-7-S
86.00481.0181
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in.

in.

in.

in.

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.

TEST DATA

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Traffic control with flagmen
required

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436

Auger refusal at 23.5 ft

Sounding

Blank drill to 23.5 ft (see Boring No. TB-7 for
soil/bedrock description)

Bottom of Sounding at 23.5 ft
391.2 23.5
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247+97 Line "D"
10 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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--

SOIL CLASSIFICATION

Noted on Drilling Tools
At Completion

1/15/07
1/15/07
T. Smoot
B. Kleeman
HSA-Truck
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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SURFACE ELEVATION   414.7
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BORING #
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Cave Depth

Depth to Groundwater Boring Method
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Bottom of Test Boring at 28.0 ft

Gray SHALE

Gray, weathered SHALE

Brown, weathered SHALE

Brown, moist, medium stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown and black, slightly moist, stiff SILTY
CLAY
(Lab No. 2) A-6

Brown, moist, soft SILT
(Lab No. 7) A-4

6.0
SS

3.0

391.0

396.0

405.5

410.5

413.0

416.0

RC

RC
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R
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INDOT Des. No. 0500436

SS

SS

6

SS

--

RC-2

--

1-1-2

--

7-6-6 2.0

1.0

23.1

25.9

RQD = 71%
Recovery = 100%

Bedrock cored from 25.9 ft to
28.0 ft

RQD = 72%
Recovery = 97%

Bedrock cored from 23.0 ft to
25.9 ft

Auger refusal at 23.0 ft

--

SS

5

4

3

2

1

RC-1

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

20-20-31

32-50/0.5'

37-42-50/0.5'

3-3-4

ft.
ft.
ft.
ft.

After
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Depth to Groundwater
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

SOIL CLASSIFICATION

Cave Depth

BORING #

JOB #

1/19/07
1/20/07
T. Smoot
B. Kleeman
HSA-ATV
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Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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ST
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CT

D
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t

R
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1561+00 Line "A"
60 ft Left

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Boring Method
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2.0
2.0

--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

TB-8
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

1

TEST DATADRILLING and SAMPLING INFORMATION

13.5

23.0

TEST BORING LOG

28.0

Page

Sample Type



Bottom of Test Boring at 28.2 ft

-slightly weathered below 26.0 ft

Gray, weathered SHALE

-gray below 18.0 ft

Brown and gray, severely weathered SHALE

Dark brown to brown, very moist, very soft to
medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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RC

28.2

23.2

8.5
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391.1

418.9

SS

SS

SS

SS

SS

SS

410.8

INDOT Des. No. 0500436

2.0

3.0

1.0

0.5

20.9

23.0

25.1

RQD = 35%
Recovery = 100%

Auger refusal at 23.2 ft

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

23-32-45

25-40-50/0.5'

7-23-34

4-3-3

1-2-1

3-2-2

Bedrock cored from 23.2 ft to
28.2 ft

RC-1

6
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2

1

--

--

0.4

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

hours

396.1
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Dry
8.3

15.4
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Boring MethodDepth to Groundwater

Cave Depth

SOIL CLASSIFICATION
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BORING #

JOB #

1/19/07
1/20/07
T. Smoot
B. Kleeman
HSA-ATV
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t

TEST DATA

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

24
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er

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

TEST BORING LOG

CLIENT

PROJECT NAME

PROJECT LOCATION

Page

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

1

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1

ft.
ft.
ft.
ft.

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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t

140
30
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Noted on Drilling Tools
At Completion

1562+30 Line "A"
60 ft Right
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86.00481.0181

DRILLING and SAMPLING INFORMATION

Sample Type
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Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

Bottom of Test Boring at 26.4 ft

Gray, weathered SHALE

Gray, shaley LIMESTONE

Brown and gray, moist, soft CLAY
(Lab No. 5) A-7-6

Brown and gray, moist, medium stiff to stiff SILT
(Lab No. 6) A-4

Topsoil (Visual)

21.1

Gray, severely weathered SHALE
SS19.0

13.5

8.5

0.5

385.4

389.0

390.7

392.8
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403.3

RC

SS

SS

SS

SS

SS

Auger refusal at 21.1 ft

4.5

1.0

2.5

2.0

1.5

1.5

22.6

25.3

RQD = 16%

Bedrock cored from 21.1 ft to
26.4 ft

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

13-40-50/0.2'

2-2-2

2-3-3

4-3-3

5-5-6

3-4-9

Recovery = 100%

RC-1
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398.3

1

ft.
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ft.
ft.

After

None
Dry
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Depth to Groundwater
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

SOIL CLASSIFICATION

Cave Depth

BORING #

JOB #

1/23/07
1/24/07
T. Smoot
B. Kleeman
HSA-ATV
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t

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Boring Method

1

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

SS
ST
CA
RC
CU
CT

1589+60 Line "A"
60 ft Right

140
30
2.0
2.0

--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

TB-10
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Sample Type

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 1

26.4

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD



Gray, weathered SHALE

17.1

Bottom of Test Boring at 22.1 ft

Gray, weathered LIMESTONE
Gray, weathered SHALE
Brown, weathered SANDSTONE

Gray, moist, medium stiff SILTY CLAY
(Lab No. 4) A-7-6

Brown and gray, moist, medium stiff SILTY
CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, very soft SILTY CLAY
LOAM
(Lab No. 3) A-6

Brown to gray, very moist, very soft to soft SILTY
CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual) 407.8

12.0

8.0

5.5

0.4

386.1

387.7

389.2
390.1

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

396.2
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SS

SS

Recovery = 96%

--
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--

27.1

24.3

24.5

24.9

RQD = 66%

Bedrock cored from 17.1 ft to
22.1 ft

Auger refusal at 17.1 ft
INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates
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5-5-5

1-1-2

2-3-2

1-1-1 26.5
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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Boring MethodDepth to Groundwater
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SOIL CLASSIFICATION

BORING #

JOB #

1/24/07
1/25/07
T. Smoot
S. Marcum
HSA-ATV
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Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

hours

22.1

G
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er

1590+60 Line "A"
60 ft Left

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
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Noted on Drilling Tools
At Completion
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in.
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TB-11
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Sample Type

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 1
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1

20.5



1

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

G
ro

un
dw

at
er

STATION

OFFSET

1Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

Sample Type

Ground surface elevation
estimated based upon Plan
and Profile Sheets and
Cross-Sections provided by
American Structurepoint, Inc.
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Rock Core Dia.

Shelby Tube OD

Bottom of Test Boring at 14.0 ft

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Proj. No. IM-069-0
(004)
INDOT Des. No. 0500436
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2

1590+65 Line "A"
60 ft Left

Blank drill to obtain Shelby tube samples
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1/24/07
1/24/07
T. Smoot
B. Kleeman
HSA-ATV
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JOB #
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- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

SOIL CLASSIFICATION
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Gray, slightly weathered SANDSTONE

3.0

Bottom of Test Boring at 25.1 ft

Gray, slightly weathered LIMESTONE

Brown and gray, severely weathered SHALE

Brown, dark brown and reddish brown, moist,
very stiff SILTY CLAY
(Lab No. 4) A-7-6

Brown and dark brown, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown, moist, medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, very moist, very soft SILT
(Lab No. 7) A-4

Topsoil (Visual)

Gray, weathered SHALE

SS

0.5

386.8

389.4

391.2
391.8

392.9

399.9

403.9

408.9
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RC
Bedrock cored from 20.1 ft to
25.1 ft

--

4.0

3.5

2.5

2.0

0.5

18.3

23.8

Recovery = 100%

Auger refusal at 20.1 ft

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

43-50/0.2'

7-10-12

6-5-6
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3-4-4

1-1-1

RQD = 64%
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Boring MethodDepth to Groundwater
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D
ep

th
S

ca
le

, f
t

140
30
2.0
2.0

--

ft.
ft.
ft.
ft.

BORING #

JOB #

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   411.9 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e

N
o.

of

S
tra

tu
m

E
le

va
tio

n,
 ft

5

10

15

20

25

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

1/24/07
1/25/07
T. Smoot
S. Marcum
HSA-ATV

SOIL CLASSIFICATION

24

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
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- Continuous Tube
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16+45 Ramp "B"
20 ft Right

Noted on Drilling Tools
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Sample Type

20.1

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 11

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

12.0

CLIENT

PROJECT NAME

PROJECT LOCATION



Light brown and brown, very moist, very soft to
soft SILT with trace roots
(Lab No. 7) A-4

Bottom of Test Boring at 28.2 ft

Gray SHALE

Gray LIMESTONE

Gray, weathered SHALE

28.2

Brown and light gray, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Reddish brown, slightly moist, very stiff SILTY
CLAY
(Lab No. 4) A-7-6

SS

24.8

23.2

18.5

13.5

9.0

384.8

388.2

389.8

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

399.5

RC

SS

SS

SS

SS

SS

Auger refusal at 23.2 ft

1.5

0.5

0.5

0.5

22.0

25.4

24.7

31.3

RQD = 48%

--

Bedrock cored from 23.2 ft to
28.2 ft

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

25-50/0.5'

7-9-14

4-3-5

1-2-2

1-1-2

1-1-1

Recovery = 94%

394.5

RC-1

6

5

4

3

2

1

3.0

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.

None
Dry
2.7
9.6

S
tra

tu
m

D
ep

th
, f

t

404.0

Boring Method

Cave Depth
hours24

SOIL CLASSIFICATION

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   413.0 S
am

pl
e 

Ty
pe

S
am

pl
er

 G
ra
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ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am
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e

N
o.

of

S
tra

tu
m

E
le

va
tio

n,
 ft

Depth to Groundwater

5

10

15

20

25

BORING #

JOB #

1/22/07
1/23/07
T. Smoot
B. Kleeman
HSA-ATV

Page

M
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, %

P
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t P
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m

et
er

P
P
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f

1

STATION

OFFSET

G
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dw

at
er

16+45 Ramp "B"
35 ft Left

CLIENT

PROJECT NAME

PROJECT LOCATION

TEST BORING LOG7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

SS
ST
CA
RC
CU
CT

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

After

D
ep

th
S

ca
le

, f
t

140
30
2.0
2.0

--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

TB-13
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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m
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R
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ks

Sample Type

TEST DATADRILLING and SAMPLING INFORMATION

1



Topsoil (Visual)

Gray, weathered SHALE

Gray, weathered SHALE

Brown and gray, moist, medium stiff SILTY
CLAY LOAM
(Lab No. 2) A-6

Dark gray, moist, soft SILT
(Lab No. 8) A-6

Brown, moist, medium stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown with trace gray, very moist, soft SILTY
CLAY LOAM
(Lab No. 2) A-6

5.5
Brown and gray, moist, very soft CLAY
(Lab No. 5) A-7-6

SS

0.5

385.2

391.2

395.2

401.2

405.7

408.2

413.2

RC

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

SS

SS

SS

SS

Auger refusal at 28.5 ft

--

2.0

--

--

--

--

--

28.5

RQD = 50%

Bedrock cored from 28.5 ft to
33.5 ft

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.3'

3-4-6

2-2-2

3-3-4

1-1-2

1-2-2

2-2-3

Recovery = 50%

RC-1

7

6

5

4

3

2

1

SS

None
Dry
1.9

19.0

D
ep

th
S

ca
le

, f
t

ft.
ft.
ft.
ft.

S
tra

tu
m

D
ep

th
, f

t

Boring Method

SS

Cave Depth

8.0

24After

5

10

15

20

25

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   413.7 S
am

pl
e 

Ty
pe

S
am
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er

 G
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s
R
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ov

er
y 

G
ra
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ic

s

S
am
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e

N
o.

of

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

SOIL CLASSIFICATION

BORING #

JOB #

1/23/07
1/24/07
T. Smoot
B. Kleeman
HSA-ATV

hours

S
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tu
m

E
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tio

n,
 ft

P
oc
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t P
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et

ro
m

et
er

P
P

-ts
f

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

CLIENT

PROJECT NAME

PROJECT LOCATION

28.5

R
em

ar
ks

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

140
30
2.0
2.0

--

S
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P
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tio

n 
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,

B
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w
s 
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r 6

 in
. I

nc
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m
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18.5

M
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st
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C
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, %

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

SS
ST
CA
RC
CU
CT

STATION

OFFSET

G
ro

un
dw

at
er

8+85 Ramp "C"
18 ft Right

Depth to Groundwater
Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

TB-14
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

22.5

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page 21

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

12.5

Sample Type



CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

2 2Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA
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D
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R
D
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  0
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N
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E
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D

T 
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/1
2/

07

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-14
86.00481.0181
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in.

in.

M
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st
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e 
C
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nt
, %

Gray, weathered SHALE

Bottom of Test Boring at 33.5 ft
380.2 33.5

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
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st
,

B
lo

w
s 

pe
r 6

 in
. I
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re

m
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SS
ST
CA
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CU
CT

P
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ke
t P

en
et

ro
m

et
er

P
P

-ts
f

STATION

OFFSET

G
ro

un
dw

at
er

8+85 Ramp "C"
18 ft Right

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

140
30
2.0
2.0

--

R
em

ar
ks

S
tra

tu
m

E
le

va
tio

n,
 ft

Noted on Drilling Tools
At Completion

1/23/07
1/24/07
T. Smoot
B. Kleeman
HSA-ATV

D
ep

th
S
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le

, f
tSOIL CLASSIFICATION

of

S
am

pl
e

N
o.

S
am

pl
er

 G
ra

ph
ic

s
R

ec
ov

er
y 

G
ra

ph
ic

s

S
am

pl
e 

Ty
pe

(continued)

HSA
CFA
CA
MD
HA

BORING #

JOB #

None
Dry
1.9

19.0
After 24 hours
Cave Depth

Depth to Groundwater Boring Method

S
tra

tu
m

D
ep

th
, f

t

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.



RC-1

7

6

5

4

3

2

1
Topsoil (Visual)

G
E

O
-S

TA
N

D
A

R
D

-S
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TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
D

T 
 4

/1
2/

07

Gray, weathered to slightly weathered SHALE

Sample Type

Brown and gray, moist, very stiff SILTY CLAY
LOAM
(Lab No. 2) A-6

Brown and gray, moist, medium stiff CLAY
(Lab No. 5) A-7-6

Brown and gray, moist, soft to medium stiff
SILTY CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, soft SILTY CLAY
(Lab No. 1) A-7-6

Brown and gray, moist, very soft to soft SILTY
CLAY LOAM
(Lab No. 2) A-6

After

ft.
ft.
ft.
ft.

4.5
Dry
2.3

20.9

S
tra

tu
m

D
ep

th
, f

t

Boring MethodDepth to Groundwater

Cave Depth
hours24

D
ep

th
S

ca
le

, f
t

140
30
2.0
2.0

--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

TB-15
86.00481.0181

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

INDOT Des. No. 0500436

--

4.0

1.5

1.0

2.5

0.5

1.0

RQD = 44%
Recovery = 100%

Auger refusal at 28.5 ft

INDOT Proj. No. IM-069-0
(004)

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.1'

7-7-9

4-3-4

2-3-7

1-2-2

1-1-2

3-2-2

Bedrock cored from 28.5 ft to
33.5 ft

Brown and gray, severely weathered SHALE

1/23/07
1/24/07
T. Smoot
B. Kleeman
HSA-ATV

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

CLIENT

PROJECT NAME

PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

SS
ST
CA
RC
CU
CT 1 2

BORING #

JOB #

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

5

10

15

20

25

SOIL CLASSIFICATION
S

tra
tu

m
E

le
va

tio
n,

 ft

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG

Page
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s
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G
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s

413.0

RC

SS

SS

SS

SS

SS

SS

SS

399.5

S
am

pl
e 

Ty
pe

SURFACE ELEVATION   413.5

HSA
CFA
CA
MD
HA

S
am

pl
e

N
o.

8+90 Ramp "C"
20 ft Left

G
ro

un
dw

at
er

STATION

OFFSET

P
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ke
t P

en
et

ro
m

et
er

P
P

-ts
f

M
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e 
C
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, %

S
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d 
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et

ra
tio

n 
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st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
en

ts

R
em

ar
ks

410.5

405.5

28.5

23.5

18.5

14.0

8.0

3.0

0.5

385.0

390.0

395.0

of



CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

2 2Page

TEST BORING LOG

DRILLING and SAMPLING INFORMATION TEST DATA

G
E

O
-S

TA
N

D
A

R
D

-S
TA

TE
  0

04
81

-1
81

.G
P

J 
 A

TC
E

N
V

G
E

.G
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07

Sample Type

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

TB-15
86.00481.0181

lbs.

in.

in.

in.

in.

M
oi

st
ur

e 
C

on
te

nt
, %

Gray, weathered to slightly weathered SHALE

Bottom of Test Boring at 33.5 ft
380.0 33.5

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

S
ta

nd
ar

d 
P

en
et

ra
tio

n 
Te

st
,

B
lo

w
s 

pe
r 6

 in
. I

nc
re

m
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ts

SS
ST
CA
RC
CU
CT

P
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ke
t P

en
et

ro
m

et
er

P
P

-ts
f

STATION

OFFSET

G
ro

un
dw

at
er

8+90 Ramp "C"
20 ft Left

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

140
30
2.0
2.0

--

R
em

ar
ks

S
tra

tu
m

E
le

va
tio

n,
 ft

Noted on Drilling Tools
At Completion

1/23/07
1/24/07
T. Smoot
B. Kleeman
HSA-ATV

D
ep

th
S

ca
le

, f
tSOIL CLASSIFICATION

of

S
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N
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S
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G
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S
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Ty
pe

(continued)

HSA
CFA
CA
MD
HA

BORING #

JOB #

4.5
Dry
2.3

20.9
After 24 hours
Cave Depth

Depth to Groundwater Boring Method

S
tra

tu
m

D
ep

th
, f

t

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
ft.
ft.
ft.



M
oi

st
ur

e 
C

on
te

nt
, %

Bottom of Test Boring at 29.0 ft

-gray below 22.0 ft

Brown, severely weathered SHALE

Brown, gray and dark brown, moist, medium stiff
to very stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)

SS

S
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tio

n 
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,
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R
em

ar
ks

29.0

8.5
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D
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G
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/1
2/

07

417.4

446.2

8

SS

SS

SS

SS

SS

SS

SS 2-2-5

INDOT Proj. No. IM-069-0
(004)

--

--

--

--

--

3.0

2.5

--

18.0

INDOT Des. No. 0500436

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

50/0.5'

50/0.3'

50/0.5'

40-50/0.4'

50/0.5'

7-7-10

7-9-9

24.9

0.2

7

6

5

4

3

2

1

Cave Depth

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

437.9

P
oc

ke
t P

en
et

ro
m

et
er

P
P

-ts
f

ft.
ft.
ft.
ft.

None
Dry

--
--

S
tra

tu
m

D
ep

th
, f

t

Boring MethodDepth to Groundwater

S
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m

E
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va
tio

n,
 ft

HSA
CFA
CA
MD
HA

SURFACE ELEVATION   446.4 S
am

pl
e 

Ty
pe

S
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G
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s

S
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e

N
o.

SOIL CLASSIFICATION
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25

BORING #

JOB #

1/9/07
1/9/07
T. Smoot
S. Marcum
HSA-ATV

of

SS
ST
CA
RC
CU
CT

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

hours

Page

1494+00 Line "A"
550 ft Right

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

CLIENT

PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

DRILLING and SAMPLING INFORMATION

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1

TEST BORING LOG

1

TL-16
86.00481.0181
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D
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th
S
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le

, f
t

140
30
2.0

--
--

Noted on Drilling Tools
At Completion

lbs.

in.

in.

in.

in.

American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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TEST DATA



Bottom of Test Boring at 25.4 ft

Gray, slightly weathered SANDSTONE

-brown below 8.0 ft

Reddish brown and gray, severely weathered
SANDSTONE

Brown, moist, medium stiff to stiff SILTY CLAY
LOAM
(Lab No. 2) A-6

STATION

OFFSET

Topsoil (Visual)
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P
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P
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 4
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07

12.3

0.2

RC

RC

SS

SS

SS

SS

RC-2

Recovery = 100%

1.0

15.9

24.3

RQD = 100%
Recovery = 100%

Bedrock cored from 20.4 ft to
25.4 ft

RQD = 94%
Recovery = 100%

--

RQD = 100%

--

Bedrock cored from 12.3 ft to
15.4 ft

Auger refusal at 12.3 ft

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

50/0.2'

42-50/0.4'

3-5-7

2-3-3

Bedrock cored from 15.4 ft to
20.4 ft

25.4

RC-1

4

3

2

1

1.25

RC-3

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

Depth to Groundwater

1/8/07
1/9/07
B. Kleeman
S. Marcum
HSA-ATV

6.0
G
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er

None
Dry
1.9
8.9
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JOB #
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TEST BORING LOG

Sample Type
SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

Cave Depth

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1

TEST DATA

1

DRILLING and SAMPLING INFORMATION
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PROJECT LOCATION

hours24After
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

1494+00 Line "A"
350 ft Left



Brown and dark brown, moist, medium stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Bottom of Test Boring at 25.2 ft

Gray, weathered to slightly weathered SHALE

STATION

OFFSET

Brown and gray, moist, stiff SILTY CLAY
(Lab No. 1) A-7-6

Topsoil (Visual)

Brown and dark brown, severely weathered
SHALE
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5.5

RC
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SS

SS

SS

SS

SS 4-4-4

Recovery = 100%

--

--

--

--

--

22.3

RQD = 82%
Recovery = 99%

RQD = 74%

Bedrock cored from 18.2 ft to
20.1 ft

Auger refusal at 18.2 ft

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Des. No. 0500436

INDOT Proj. No. IM-069-0
(004)

50/0.4'

32-50/0.5'

4-6-8

3-4-4

Bedrock cored from 20.1 ft to
25.2 ft

25.2

RC-2

RC-1
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3

2
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Cave Depth

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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JOB #
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T. Smoot
S. Marcum
HSA-ATV
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PROJECT NAME

PROJECT LOCATION

TEST BORING LOG7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
ST
CA
RC
CU
CT

hours

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1 1

TEST DATA

Page

DRILLING and SAMPLING INFORMATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Sample Type

1503+00 Line "A"
210 ft Right

Noted on Drilling Tools
At Completion
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Bottom of Test Boring at 29.0 ft

-gray below 18.0 ft

Brown and dark brown, severely weathered
SHALE

Brown, severely weathered SANDSTONE

Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

INDOT Proj. No. IM-069-0
(004)

50/0.5'

50/0.5'

50/0.5'

50/0.4'

25-35-47

13-13-16

7-8-13

2-4-6 24.0

0.3
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- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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Boring MethodDepth to Groundwater

Cave Depth
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TEST DATA

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

DRILLING and SAMPLING INFORMATION
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1504+00 Line "A"
670 ft Left
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- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT LOCATION

Page

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

1
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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Gray, severely weathered SHALE

Dark gray, very moist SILT
(Lab No. 8) A-6

Gray, moist, soft CLAY
(Lab No. 5) A-7-6

Brown, moist, stiff to medium stiff SILTY CLAY
(Lab No. 4) A-7-6

24.0

Topsoil (Visual)
Brown and gray, moist, medium stiff to stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

SS19.0
18.5
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accordance with the INDOT
Aquifer Protection Guidelines
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4.0

1.0

2.5

2.75

3.0

2.0
Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

4-50/0.5'

5-20-50/0.5'

1-2-2

4-3-4

2-5-6

5-5-7

5-4-4

2-3-3

2.5

409.7
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1

- Hollow Stem Augers
- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger

ft.
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ft.
ft.

None
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3.9

20.9

SS29.5

Depth to Groundwater

Cave Depth
hours24
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BORING #

JOB #

1/22/07
1/23/07
T. Smoot
B. Kleeman
HSA-ATV
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t

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube

1582+00 Line "A"
160 ft Right

Sample Type
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2.0

--
--

Noted on Drilling Tools
At Completion
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG
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0.5

Gray, very moist, very soft CLAY
(Lab No. 5) A-7-6

Brown, moist, medium stiff CLAY
(Lab No. 5) A-7-6

Brown, very moist, very soft to medium stiff SILT
(Lab No. 6) A-4

Brown, moist to slightly moist, stiff to medium
stiff SILTY CLAY LOAM
(Lab No. 3) A-6

Brown, very moist, stiff SILT
(Lab No. 9) A-4

Reddish brown and gray, moist, medium stiff
SILTY CLAY LOAM
(Lab No. 2) A-6

Topsoil (Visual)
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3.0

3.0
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31.3

20.9

26.4

18.9

Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates

1-1-1

1-1-1

5-4-3

2-1-1

5-5-5

5-6-6

6-6-7

2-5-5
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SS
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0.25
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- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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BORING #

JOB #
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1/23/07
T. Smoot
B. Kleeman
HSA-ATV
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Depth to Groundwater
30.0
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PROJECT LOCATION

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
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1589+00 Line "A"
450 ft Left

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

Noted on Drilling Tools
At Completion
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana

Sample Type

Date Started

Date Completed

Drill Foreman

Inspector

Boring Method

SS
ST
CA
RC
CU
CT

TEST DATADRILLING and SAMPLING INFORMATION

TEST BORING LOG
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5.5

13.0

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD



Page

7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278

SS
ST
CA
RC
CU
CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT NAME

PROJECT LOCATION

Date Started

Date Completed

Drill Foreman
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Boring Method

Hammer Wt.

Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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DRILLING and SAMPLING INFORMATION TEST DATA

Sample Type
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American Structurepoint, Inc.
Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana
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SS 27.6 --9

Gray, moist, very soft CLAY
(Lab No. 5) A-7-6

Dark gray and brown, severely weathered
SANDSTONE
Bottom of Test Boring at 35.0 ft

1589+00 Line "A"
450 ft Left
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HSA-ATV
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- Continuous Flight Augers
- Casing Advancer
- Mud Drilling
- Hand Auger
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Noted on Drilling Tools
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Bottom of Test Boring at 28.8 ft

Gray, severely weathered SHALE

Brown and gray, moist, very stiff SILTY CLAY
(Lab No. 1) A-7-6

Brown, moist, stiff SILTY CLAY LOAM
(Lab No. 2) A-6

Brown, moist, soft to medium stiff SILTY CLAY
LOAM
(Lab No. 2) A-6

Topsoil (Visual)

SS
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Boring was backfilled in
accordance with the INDOT
Aquifer Protection Guidelines

Ground surface elevation
provided by
Bernarndin-Lochmueller &
Associates
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- Casing Advancer
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- Hand Auger
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Boring MethodDepth to Groundwater
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1594+00 Line "A"
380 ft Right

Page
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Dry
0.9
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7988 Centerpoint Drive, Suite 100
Indianapolis, IN  46256

317-849-4990
Fax 317-849-4278
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CT

- Driven Split Spoon
- Pressed Shelby Tube
- Continuous Flight Auger
- Rock Core
- Cuttings
- Continuous Tube
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PROJECT NAME

PROJECT LOCATION
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Hammer Drop

Spoon Sampler OD

Rock Core Dia.

Shelby Tube OD
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Proposed Interstate 69 Design/Build Project
Interstate 64 to State Road 68
Gibson and Warrick Counties, Indiana



Topsoil (Visual)

Bottom of Test Boring at 25.5 ft

Gray, weathered to slightly weathered SHALE
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Brown, moist, medium stiff SILTY CLAY LOAM
(Lab No. 2) A-6
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SHALE
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APPENDIX C 
 

SUMMARY OF LABORATORY CLASSIFICATION TEST RESULTS 
SUMMARY OF SPECIAL LABORATORY TEST RESULTS 

GRAIN SIZE DISTRIBUTION CURVES  
STANDARD PROCTOR MOISTURE DENSITY RELATIONSHIP TEST RESULTS 

UNCONFINED COMPRESSION TEST RESULTS  
 

 























































































































 
 
 

 
 

APPENDIX D 
 

RESILIENT MODULUS TEST RESULTS 
 

 



















 
 
 

 
 

APPENDIX E 
 

CALCULATIONS FOR MSE WALL EXTERNAL STABILITY 
STABL6H OUTPUT FOR MSE WALL GLOBAL STABILITY 

 

 































































 
 
 

 
 

APPENDIX F 
 

BEARING CAPACITY CALCULATIONS 
 

 























 
 
 

 
 

APPENDIX G 
 

STABL6H SLOPE STABILITY OUTPUT 
 

 















































































































































 
 
 

 
 

APPENDIX H 
 

SETTLEMENT CALCULATIONS 
 

 

















 
 
 

 
 

APPENDIX I 
 

LPILE OUTPUT 
 

 













































 
 
 

 
 

APPENDIX J 
 

SPECIAL PROVISIONS 
 

 



THE INDIANA DEPARTMENT OF TRANSPORTATION 
 

SPECIAL PROVISIONS  
 

FOR 
 

WICK DRAINS 
 
Description: 
 
 This work shall consist of furnishing all necessary labor, equipment, and 
materials and performing all operations required for installation of prefabricated wick 
drains in accordance with the details shown on the plans and with the requirements of 
these specifications. 
 
Material Requirements: 
 
 Prefabricated wick drains shall consist of a band-shaped plastic core which 
permits continuous vertical drainage, wrapped in a filter material and installed in the 
subsoils by displacement methods.  Prefabricated wick drains acceptable for installation 
shall be the products known as Alidrain, Geodrain with polyester/cellulose filter, 
Mebradrain or Amerdrain or approved equal.  
 
 At least two weeks prior to construction, the Contractor shall submit 
documentation indicating the source of the drain materials.  Prior to delivery of he 
materials to the site, the Contractor shall present the Engineer with a vendor’s purchase 
certificate for verification and a type “C” Certification. 
 
Equipment: 
 
 Prefabricated drains shall be installed with approved modern equipment of a type 
which will cause a minimum of disturbance of the soil during the installation operation. 
 
 Each prefabricated drain shall be installed using a mandrel (or sleeve) which shall 
be advanced through the sand blanket and underlying soil. 
 
 The mandrel shall protect the drain from tears, cuts and abrasions during 
installation, and shall be retracted after each drain is installed.  The mandrel shall be 
provided with an “anchor” rod or plate at the bottom to prevent the soils from entering 
the bottom of the mandrel during installation of the drain and to anchor the bottom of the 
drain at the required depth at the time of mandrel removal.  The mandrel shall have a 
maximum cross sectional area of ten square inches.  To minimize disturbance to the soil, 
the mandrel shall not be intruded into the soil using vibratory or impact methods. 
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 At least two weeks prior to construction, the Contractor shall submit in writing to 
the Engineer for his review and approval, details of the sequence and method of 
installation.  Approval by the Engineer will not relieve the Contractor of his 
responsibility to install the prefabricated drains in accordance with these specifications 
and manufacturer’s recommendations. 
 
Construction Methods: 
 
 Prior to installation of prefabricated drains within the areas designated on the 
plans, the Contractor shall demonstrate that his equipment, method, and materials 
produce a satisfactory drain installation in accordance with these specifications.  For this 
purpose, the Contractor will be required to install up to ten trial drains in each test 
location as designated by the Engineer.  The Contractor will be compensated for each 
trial drain if the installation satisfies the requirements of this specification.  No 
compensation will be allowed for installing unsatisfactory trial drains. 
 
 Approval by the Engineer of the method and equipment used to install the trial 
drains shall not constitute, necessarily, acceptance of the method if the method of 
installation does not produce a drain which satisfies the project requirements.  The 
Contractor shall alter his method and/or equipment as necessary to comply with these 
specifications. 
 
 The drains which do not require predrilling shall be installed following placement 
of the sand blanket as shown on the plans.  The drains shall be installed to a depth 
corresponding to the bottom of the compressible layer shown on the drawings, or to such 
a depth where the soil resists further penetration under maximum effort of the installation 
equipment.  The Engineer may vary the depths, spacing or the number of drains to be 
installed, and may revise the plan limits for this work as necessary. 
 
 The contractor shall be permitted to use augering or other methods to predrill or 
to loosen stiff upper soils prior to placement of the sand blanket.  Placement of this sand 
blanket in areas where predrilling is required will follow placement of the wick drains. 
 
 The installation equipment shall be carefully checked for plumbness prior to 
advancing each drain.  The plumbness of the mandrel shall not deviate more that one-
eight (1/8) inch per foot from the vertical. 
 
 Drains that vary from their proper location by more than three inches or drains 
that are damaged during installation or subsequent construction, or drains that are 
improperly completed shall be rejected by the Engineer, and no compensation will be 
allowed for any materials furnished or for any work performed on such drains. 
 
 During installation, the Contractor shall provide the Engineer with suitable means 
of measuring the vertical length of prefabricated drain installed at a given location and 
deriving a tip elevation for each drain. 
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 After installation, the Contractor shall cut each drain such that approximately six 
inches of drain material extends above the top of the sand blanket.  The drain material 
shall be cut neatly at its upper end. 
 
 Prefabricated drains will be located, numbered, and staked out by the Contractor.  
The Contractor shall take all reasonable precautions to preserve the stakes.  The locations 
of the drains shall not vary by more than three inches from the locations indicated on the 
drawing or as directed by the Engineer.  Two weeks prior to construction, the Contractor 
shall submit shop drawings to the Engineer for his approval showing the method of field 
location, drain layout and numbering plan. 
 
 Where obstructions are encountered below the working surface which cannot be 
penetrated by the drain installation equipment,  the Contractor shall complete the drain 
from the elevation of the obstruction to the working surface and notify the Engineer.  At 
the direction  of the Engineer,  the Contractor shall attempt to install a new drain within 
an eighteen inch radius from the obstructed drain.   A maximum of two additional 
attempts shall be made as directed by the Engineer.  The Contractor will be compensated 
for each obstructed drain unless the drain is otherwise improperly installed, in which case 
no compensation will be allowed. 
 
Documentation: 
 
 The Engineer shall keep a daily log which lists for each drain the date of 
installation, the top elevation, tip elevation, and pay length.  A copy of each daily log 
shall be provided to the Contractor for his records.  
  
Method of Measurement:  
 
 The quantity to be paid for under this item shall be the number of linear feet or 
linear meter of drain installed and accepted, computed from the top of the sand blanket to 
the tip elevation of the drains.  In case of obstructions, the Contractor will be paid at the 
contract price for the number of linear feet or linear meter of drain measured from the top 
of the drainage blanket to the elevation at which the obstruction was encountered. 
 
Basis of Payment:   
 
 The unit bid price per linear foot or linear meter for the item, “Wick Drain”, shall 
include the cost of furnishing all tools, materials, labor and equipment necessary to 
complete the work in accordance with the Plans and Specifications.  No payment shall be 
made for unacceptable drains, unacceptable trial drains, or delays or expenses incurred by 
the Contractor, through changes necessitated by improper or unacceptable material or 
equipment. 
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